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(54) Data recording medium and data reproducing apparatus

(57) An information recording medium on which are

recorded substantial data and reproduce control infor-

mation for reproducing the substantial data, wherein the

reproduce control information includes first reproduce

control information required for reproducing the sub-

stantial data in all available reproduce patterns, and sec-

ond reproduce control information required for repro-

ducing the substantial data in a portion of the available

reproduce patterns.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a data record-

ing medium typified by a digital versatile disk (DVD) or

a high-density optical disk which permits high-density

recording of data, such as images and sound, as well

as to a data reproducing apparatus for reproducing data

from the data recording medium.

[0002] So-called laser disks (LD) and compact disks

(CDs) have already become widespread as optical disk

having data, such as videos and sound, recorded ther-

eon. However, the laser disk is unable to offerthe viewer

a choice among alternatives relating to videos or audio

to be reproduced. In short, the laser disk has been un-

able to realize a variety of interactive reproduce pat-

terns. For example, when a foreign-language movie re-

corded on an LD is reproduced, the viewer is not allowed

to select whether to display Japanese subtitles or Eng-

lish subtitles on the screen or whether to reproduce the

sound dubbed in English or the sound dubbed in Japa-

nese.

[0003] In contrast to the case of the CD, various pro-

posals or developments have recently been made with

regard to a digital video disk or digital versatile disk

(DVD), which is equal in size to an optical disk but has

about ten times the storage capacity. So long as subti-

tles in a plurality of languages and sound dubbed in a

plurality of languages are recorded on the CVD together

with reproduce control data, the viewer can make a

choice from alternatives, thus enabling a variety of in-

teractive reproduce patterns.

[0004] The DVD has large storage capacity and ena-

bles simultaneous recording of sound and video data

sets, as well as recording of solely video data or solely

sound data. To realize a variety of interactive manners

for reproducing video and sound data (both of which will

be hereinafter referred to as "substantial data"), repro-

duce control information representing the procedures by

which the substantial data are reproduced is also re-

corded on the DVD.

[0005] The reproduce control information is recorded

on a disk so as to constitute a hierarchical structure in

order to fulfill diverse functions by use of a simpler struc-

ture. The reproduce control information is recorded so

as to be spread out over the disk in units, each unit in-

cluding a set of substantial information items. The inter-

active characteristics of the DVD video format enable

fulfillment of a great number of functions, thereby pro-

viding the user with a variety of reproduce patterns. For

these reasons, the information for controlling reproduce

of a DVD video must inevitably become complicated.

The reproduce control information is prepared on

premise that an information reproducing apparatus can

fulfil all the available reproduce patterns (or functions).

[0006] However, for example, when an attempt is

made to reproduce only sound data included in the video

data recorded on the 3VD, by use of a sound-reproduce-

only DVD player (for instance, only sound data are re-

produced from a DVD on which a live performance of a

certain singer is recorded), the reproduce control infor-

5 mation includes many information items that are unnec-

essary for reproducing sound data. Since the sound-re-

produce-only DVD player is not required to reproduce

video data, the reproduce control information items,

such as subtitles or multi-angles, required for interactive

reproduce of videos are unnecessary.

[0007] Even in the case of the sound-reproduce -only

DVD player, various information items are available as

reproduce control information for reproducing only au-

dio information in various manners. Of the sound-only

DVD players, an unsophisticated player which plays

back linear PCM sound data in the form of two-channel

stereo sound must select from the sound data repro-

duce control information only the information items re-

quired for reproducing two-channel stereo sound.

[0008] The reproduce control information and the

substantial data are spread over the DVD disk. If an at-

tempt is made to ascertain the total time required for re-

producing the entire DVD disk, the reproduce control in-

formation items recorded so as to become spread over

the disk must be aggregated. In the hierarchical struc-

ture in which the reproduce control information is record-

ed so as to become spread over the disk in order to read-

ily fulfill complicated functions by use of a simple struc-

ture, ascertainment of the information about the overall

disk in a single operation contrarily involves more com-

plicated processing.

SUMMARY OF THE INVENTION

[0009] The present invention has been conceived in

light of the foregoing drawbacks of the background art,

and the object of the present invention is to provide a

data recording medium which permits fulfillment of var-

ious complicated functions and which enables repro-

duce of data through more-simplified processing when

a limited part of functions is Implemented, as well as to

provide an apparatus for reproducing data from the data

recording medium.

[001 0] According to a first aspect of the present inven-

tion, there is provided an information recording medium

on which are recorded substantial data and reproduce

control information for reproducing the substantial data,

wherein the reproduce control information comprises:

first reproduce control information required for repro-

ducing the substantial data in all available reproduce

patterns; and second reproduce control information re-

quired for reproducing the substantial data in a portion

of the available reproduce patterns.

[0011] According to the first aspect of the invention,

the second reproduce control information for reproduc-

ing the substantial data in a portion of reproduce pat-

terns is recorded, thereby simplifying reproduce

processing when substantial data are reproduced in a
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portion of reproduce patterns.

[0012] According to a second aspect of the present

invention, there is provided, preferably, the substantial

data are divided into one or a plurality of tracks and are

defined as one or a plurality of titles, each corresponding

to a logical set comprising one or the plurality of tracks;

the first reproduce control information is recorded on a

per-title basis so as to spread over the information re-

cording medium; and the second reproduce control in-

formation corresponds to reproduce control information

items about the tracks recorded on the information re-

cording medium being collectively recorded in a prede-

termined location of a program area.

[0013] As a result, the second reproduce control in-

formation is recorded in a predetermined location of a

program area, Therefore, when reproducing the sub-

stantial data in a portion of the reproduce patterns, the

player can make a direct access to the predetermined

location.

[0014] According to a third aspect of the present in-

vention, there is provided, preferably the tracks com-

prise tracks which can be reproduced in all the repro-

duce patterns; and tracks which can be reproduced in

only a portion of the reproduce patterns.

[0015] As a result, the reproduce patterns can be set

for each track, thereby enabling reproduce of the sub-

stantial data in various reproduce patterns satisfying the

user's demand.

[0016] According to a forth aspect of the present in-

vention, there is provided, preferably the first reproduce

control information corresponds to reproduce control in-

formation used in an information reproducing apparatus

capable of reproducing all the tracks; and the second

reproduce control information corresponds to reproduce

control information used with an information reproduc-

ing apparatus capable of reproducing a portion of the

tracks.

[0017] As a result, all the tracks can be reproduced

by means of an information reproducing apparatus

which can reproduce all the tracks, by use of the first

reproduce control information. Further, for example, a

portable player -whose functions are limited and which

can reproduce only a portion of the tracks- can readily

perform processing operations by use of the second re-

produce control information.

[001 8] According to a fifth aspect of the present inven-

tion, there is provided, preferably, the first reproduce

control information corresponds to reproduce control in-

formation used with an information reproducing appara-

tus capable of reproducing the substantial data in all the

available reproduce patterns; and the second reproduce

control information corresponds to reproduce control in-

formation, used with an information reproducing appa-

ratus capable of reproducing the substantial data in a

portion of the reproduce patterns.

[0019] In the present invention, there are provided

first reproduce control information for use with an infor-

mation reproducing apparatus capable of reproducing

substantial data into all the reproduce patterns, and sec-

ond reproduce control information for use with an infor-

mation reproducing apparatus capable of reproducing

the substantial data into only a portion of the reproduce

5 patterns. As a result, reproduce processing performed

by the player capable of reproducing the substantial da-

ta into only a portion of the reproduce patterns can be

simplified.

[0020] According to a sixth aspect of the present in-

70 vention, there is provided, preferably, the second repro-

duce control information comprises at least address in-

formation, attribute information, and reproduce times re-

lating to the tracks.

[0021] As a result, since only the information required

is for reproducing the tracks in a portion of the reproduce

patterns is recorded as the second reproduce control

information, information relating to the tracks to be re-

produced can be readily reproduced without involve-

ment of complicated processing.

20 [0022] According to a seventh aspect of the present

invention, there is provided, preferably, the second re-

produce control, preferably, the program area compris-

es an audio zone in which the substantial data chiefly

comprise audio data; and the second reproduce control

25 information is recorded at the head of the audio zone.

[0023] As a result, the second reproduce control in-

formation can be obtained prior to reproduce of the sub-

stantial data.

[0024] According to an eighth aspect of the present

30 invention, there is provided, preferably, the program ar-

ea comprises an audio zone in which the substantial da-

ta chiefly comprise audio data, and a video zone in

which the substantial data chiefly comprise video data;

and the second reproduce control information is record-

35 ed at the head of the audio zone.

[0025] As a result, the second reproduce control in-

formation can be obtained prior to reproduce of the sub-

stantial data. Further, only audio data of the substantial

data in the video zone can be reproduced by use of the

40 second reproduce control information.

[0026] According to a ninth aspect of the present in-

vention, there is provided an information reproducing

apparatus for reproducing an information recording me-

dium on which are recorded substantial data, first repro-

45 duce control information required for reproducing the

substantial data in all available reproduce patterns, and

second reproduce control information required for re-

producing the substantial data in a part of all the avail-

able reproduce patterns, the player comprising: reading

so means for reading information from the information re-

cording medium; and reproduce processing means ca-

pable of reproducing the substantial data in a portion of

the available reproduce patterns, wherein the reproduce

processing means acquires the second reproduce con-

55 trol information prior to any of the substantial data,

stores the thus-acquired second reproduce control in-

formation into storage means, and plays back the sub-

stantial data on the basis of the second reproduce con-
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trol information.

[0027] As a result, the substantial data can be repro-

duced by reading the second reproduce control infor-

mation, and a necessity for extracting required repro-

duce control information from the first reproduce control

information may be eliminated, thus enabling simplica-

tion of reproduce processing.

[0028] According to a tenth aspect of the present in-

vention, there is provided, preferably, the substantial da-

ta are divided into one or a plurality of tracks and are

defined as one or a plurality of titles, each corresponding

to a logical set comprising one or the plurality of tracks;

the player further comprises means for specifying a

track to be reproduced; and the reproduce processing

means acquires information relating to the thus-speci-

fied track from the second reproduce control information

stored in the storage means.

[0029] As a result, information relating to a track to be

reproduced can be readily obtained without involvement

of complicated processing.

[0030] According to an eleventh aspect of the present

invention, there is provided, preferably, a signal embod-

ied in a carrier wave comprising substantial data, and

reproduce control information for reproducing the sub-

stantial data, the reproduce control information compris-

ing; first reproduce control information required for re-

producing the substantial data in all available reproduce

patterns; and second reproduce control information re-

quired for reproducing the substantial data in a part of

all the available reproduce patterns.

[0031] According to a twelfth aspect of the present in-

vention, there is provided, preferably, the signal as de-

fied in the eleventh aspect, wherein the substantial data

are divided into one or a plurality of tracks and are de-

fined as one or a plurality of titles, each corresponding

to a logical set comprising one or the plurality of tracks;

the first reproduce control information is recorded on a

per-title basis so as to spread over the information re-

cording medium; and the second reproduce control in-

formation corresponds to reproduce control information

items about the tracks recorded on the information re-

cording medium being collectively recorded in a prede-

termined location of a program area.

[0032] According to a thirteenth aspect of the present

invention, there is provided, preferably, the signal as de-

fined in the twelfth aspect, wherein the tracks comprise:

tracks to be reproduced in all the reproduce patterns;

and tracks to be reproduced in only a portion of the re-

produce patterns.

[0033] According to a fourteenth aspect of the present

invention, there is provided, preferably, the signal as de-

fined in the twelfth aspect, wherein the first reproduce

control information corresponds to reproduce control in-

formation used in an information reproducing apparatus

capable of reproducing all the tracks; and the second

reproduce control information corresponds to reproduce

control information used with an information reproduc-

ing apparatus capable of reproducing a portion of the

tracks.

[0034] According to a fifteenth aspect of the present

invention, there is provided, preferably, the signal as de-

fined in the eleventh aspect, wherein the first reproduce

5 control information corresponds to reproduce control in-

formation used with an information reproducing appara-

tus capable of reproducing the substantial data in all the

available reproduce patterns; and the second reproduce

control information corresponds to reproduce control in-

formation used with an information reproducing appara-

tus capable of reproducing the substantial data in a por-

tion of the reproduce patterns.

[0035] According to a sixteenth aspect of the present

invention, there is provided, preferably, the signal as de-

fined in the twelfth aspect, wherein the second repro-

duce control information comprises at least address in-

formation, attribute information, and reproduce times re-

lating to the tracks.

[0036] According to a seventeenth aspect of the

present invention, there is provided, preferably, the sig-

nal as defined in the aspect twelfth, wherein the program

area comprises an audio zone in which the substantial

data chiefly comprise audio data; and the second repro-

duce control information is recorded at the head of the

audio zone.

[0037] According to an eighteenth aspect of the

present invention, there is provided, preferably, the sig-

nal as defined in the twelfth aspect, wherein the program

area comprises an audio zone in which the substantial

data chiefly comprise audio data, and a video zone in

which the substantial data chiefly comprise video data;

and the second reproduce control information is record-

ed at the head of the audio zone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038]

FIG. 1 is a schematic representation showing the

physical structure (or physical format) of a DVD vid-

eo format;

FIG. 2 is a schematic representation showing the

physical structure (or physical format of the DVD
video format;

FIG. 3 is a schematic representation showing the

physical structure (or physical format) of a DVD au-

dio format;

FIG. 4 is a schematic representation showing the

physical structure (or physical format) of the DVD
audio format;

FIG. 5 is a schematic representation showing the

types of DVDs;

FIG. 6 is a schematic representation showing one

example of a video-audio compatible DVD:

FIG. 7 is a schematic representation showing the

concept of double management of the same object;

FIG. 8 is a schematic representation showing an ex-

ample of navigation information specified for the
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video-audio compatible DVD shown in FIG. 6;

FIG. 9 is a table showing data to be written in a

SAPPT;

FIG. 10 is a diagrammatic representation showing

the physical layout of data on the disk:

FIG. 1 1 is a schematic diagram showing the config-

uration of a video DVD player;

FIG. 1 2 is a schematic diagram showing the config-

uration of an audio DVD player;

FIG. 1 3 shows a block diagram showing the config-

uration of an audio decoder;

FIG. 14 is a flowchart showing reproduce opera-

tions when the player uses first reproduce control

information;

FIG. 15 is a flowchart showing reproduce opera-

tions when the player uses the first reproduce con-

trol information;

FIG. 16 is a flowchart showing reproduce opera-

tions when the player uses the first reproduce con-

trol information;

FIG. 17 is a flowchart showing reproduce opera-

tions when the player uses second reproduce con-

trol information;

FIG. 18 is a flowchart showing reproduce opera-

tions when the player uses the second reproduce

control information; and

FIG. 1 9 is a schematic representation showing one

example of a logical structure of an audio-only DVD.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0039] Preferred embodiments of the present inven-

tion will be described hereinafter by reference to the ac-

companying drawings.

(1) DVD Video Format

[0040] A format (or a physical recording format) in

which video data and sound data (including music data,

and the same applies to any counterparts in the follow-

ing descriptions) are recorded on a video DVD will be

first described by reference to FIG. 1

.

(1.1) Physical Format

[0041] As shown in FIG. 1 , a lead-in area LI is formed

at the innermost peripheral area of a video DVD 1 , and

a lead-out area LO is formed at the outermost peripheral

area of the same. The space between the lead-in area

LI and the lead-out area LO corresponds to a volume

space. Video and audio data are recorded in the volume

space in such a way as to become divided into a plurality

of VTSs (Video Title Sets) 4 (VTS#1 to VTS#n), each of

which is assigned an Identification (ID) number. A VTS
is a set (or group) of relevant selections, such as movies,

which are provided to the audience by the producers)

and are identical with one another in terms of attributes,

such as the number of audio and sub-picture data sets,

specifications, and available language(s).

[0042] A universal disk format (UDF) 2 is recorded so

as to be located adjacent to and outward from the lead-

5 in area LI and comprises information for managing the

format of files recorded on the disk. Further, a video

manager (VMG) 3 is recorded so as to adjoin the UD 2.

The information written in the VMG 3 comprises a menu

for providing options to the user, information for the pur-

10 pose of blocking unauthorized duplication of the disk,

an access table for enabling the user to access individ-

ual titles (i.e., selections), and management information

for managing the entirety of the video and audio data

recorded on the video DVD 1

.

15 [0043] Video and audio data are recorded in one

VTSs 4 so as to become divided into a plurality of video

objects (VOBs)10, each of which is assigned an ID

number, and these VOBs 1 0 are preceded by video title

set information (VTSI) 1 1 . The plurality of VOBS 1 0 are

20 collectively referred to as a VOB set (VOBS)

[0044] The VTSI 11 recorded at the head of the VTS
4 comprises information, such as program chain infor-

mation (PGCI), which serves as first reproduce control

information about a program chain relating to a logic

2S segment made by combination of a plurality of cells

(which will be described later). In each VOB 10, a sub-

stantial portion of the video and audio data is recorded.

[0045] A single VOB 10 comprises a plurality of cells

20, each of which is assigned an ID number, and a single

30 cell 20 comprises a plurality of VOB units (VOBUs) 30,

each of which is assigned an ID number. The VOBU 30

is a single unit comprising video, audio, or sub-picture

data (data regarding sub-pictures such as subtitles of a

movie) or a navigation pack to be described later.

35 [0046] A single VOBU 30 comprises a navigation

pack 41 storing information for controlling the video data

included in the VOBU 30; a video pack 42 including vid-

eo data: an audio pack 43 including audio data; and a

sub-picture pack 44 including sub-picture data. Only vid-

40 eos are recorded in the form of video data, and only

sound selections are recorded in the form of audio data.

Only graphic data, such as text and graphics, are re-

corded in the form of sub-picture data.

[0047] In a pack header recorded at the head of each

45 pack (P), there are recorded start time information,

which is called a system clock reference (SCR) and rep-

resents a reproduce start time at which the data included

in each pack P are read from a track buffer of an infor-

mation reproducing apparatus (which will be described

so later) and are entered into individual buffers, and a start

code representing the start of the pack P.

[0046] The navigation pack 41 comprises data search

information (DSI) data 51 serving as retrieval informa-

tion for retrieving video or sound selections desired to

55 be reproduced and displayed (more specifically, an ad-

dress on the DVD where the video or sound selections

desired to be reproduced are recorded), and presenta-

tion control information (PCI) data 50 for controlling re-
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produce and displaying the video or sound selection re-

trieved on the basis of the DSI data 51

.

[0049] All the video packs 42 included in a single VO-

BU 30 are formed from one or a plurality of groups of

pictures (GOPs). The GOP is the minimun video unit

which can be reproduced solely and is defined by MPEG
Moving Picture Experts Group) 2, which is adopted as

a picture compression method for recording video data

on the DVD 1 according to the present embodiment.

[0050] By use of the hierarchical recording format that

has been described with reference FIG. 1, a producer

(hereinafter simply referred to as a "producer") Who pro-

duces the data to be recorded on the DVD 1 sets seg-

ments freely, as intended, and the data are recorded in

the thus-determined segments. Data are reproduced

according to a logical structure (which will be described

later) on a per-segment basis, thus providing a variety

of reproduce patterns.

(1.2) Logical Format

[0051] With reference to FIG. 2, a logical format (or

logical structure) formed by combination of the data re-

corded in the physical segments shown in FIG. 1 will

now be described. Data are not actually recorded on the

DVD 1 according to the logical structure shown in FIG.

2; rather, the logical structure shown in FIG. 2 provides

the format used for recording, on the DVD 1 ;
particularly,

in the VTS1 11 ,
reproduce control information (access or

time information) used for reproducing individual data

sets (particularly cells 20) shown in FIG. 1

.

[0052] For convenience of explanation, the logical for-

mat shown in FIG.2 is described from the bottommost

row. A single program 60 is logically constituted by se-

lective combination of the plurality of cells 20 of the

physical structure described by reference to FIG. 1 . The

producer may define one program 60 or a plurality of

programs 60 as the minimum unit which the audience

can freely select and watch. This unit is referred to as a

part of a title (PTT). The number of a single cell 20 is

handled as a cell ID number (shown as a cell ID number

in FIG. 1) when the cell 20 is handled according to the

physical format shown in FIG. 1

.

[0053] A single PGC (program chain) 61 is logically

constituted by combination of a plurality of programs 60.

The previously-described PGCI is defined for each PGC
61 . The PGCI comprises the sequence in which the cells

20 of each program 60 are reproduced at the time of

reproduce of individual programs 60 (according to this

sequence, a unique program number is assigned to

each program 60), the addresses on the DVD 1 at which

the individual cells 20 are recorded, and the number of

the head cell 20 to be reproduced in one program 60.

[0054] In addition to the PGCI, a single PGC 61 com-

prises substantial video and audio data as a combina-

tion of programs 60 (in other words, as a combination

of the cells 20). A single title 62 is logically formed by

one or a plurality of PGCs 61. For example, the title 62

corresponds to video information for one selection (film)

and is complete information provided to the viewer of

the DVD 1 by the producer. A single VTS 63 is logically

formed from one or a plurality of titles 62.

s [0055] The data corresponding to a single VTS 63

shown in FIG. 2 matches the data included in a single

VTS 4 shown in FIG. 1. More specifically, all the data

logically included in the VTS 63 shown in FIG. 2 are col-

lectively recorded as a single VTS 4.

[0056] On the basis of the logical format described

above, a video or sound selection to be enjoyed by the

viewer is produced by the producer designating the data

segmented according to the physical structure.

[0057] A format (a physical recording format) in which

audio data (including music and sound data, and the

same applies to any counterparts in the following de-

20 scriptions) are recorded on an audio DVD will now be

described by reference to FIG. 3.

(2.1) Physical Format

25 [0058] A physical format (physical recording format)

on the audio DVD will first be described by reference to

FIG. 3.

[0059] As shown in FIG. 3, a lead-in area LI is formed

at the innermost peripheral area of an audio DVD 200

30 according to the present embodiment, and a lead-out

area LO is formed at the outermost peripheral area of

the same. The space between the lead-in area LI and

the lead-out area LO corresponds to a single volume

space. Inevitably, audio zones are provided in the vol-

35 ume space. In each audio zone, audio data are recorded

so as to become divided into a plurality of audio title sets

(ATSs) 203 (ATS#1 to ATS#n), each of which is as-

signed an identification (ID) number.

[0060] A universal disk format (UDF) 201 is recorded

40 so as to be located adjacent to and outward from the

lead-in area LI and comprises information for managing

the format of files recorded on the disk. Further, a simple

audio part table (SAPPT) 204 is recorded so as to adjoin

the UDF 2. The SAPPT 204 is recorded on the DVD disk

45 having an audio zone. Although the SAPPT 204 is re-

corded at the head of the audio zone in FIG. 3, the

SAPPT 204 may alternatively be recorded in the lead-

in area or an audio manager (AMG) 202 (which will be

described below).

50 [0061] The AMG 202 is recorded so as to adjoin the

SAPPT 204. The information written in the AMG 202

comprises a menu for providing options to the user, in-

formation provided for the purpose of blocking unauthor-

ized duplication of the disk, an access table for enabling

55 the user to access individual titles, and nanagement in-

formation for managing the entirety of the audio data re-

corded on the audio DVD 200.

[0062] A single ATS 203 comprises a plurality of audio

15 (2) DVD Audio Format

ft
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objects (AOBs) 210, each of which is assigned an ID

number, and the audio objects 21 0 are led by audio title

set information (ATSI) 211. The plurality of AOBs 210

constitute an AOB set (AOBS) which corresponds to a

substantial portion of the audio data.

[0063] The ATSI 21 1 recorded at the head of the ATS

203 comprises information, such as program chain in-

formation (APGCI), which serves as first reproduce con-

trol information about a program chain relating to a logic

segment made by combination of a plurality of cells

(which will be described later). In each AOB 210, a sub-

stantial portion of the audio data is recorded, and a sin-

gle AOB 210 comprises a plurality of cells 220, each of

which is assigned an ID number.

[0064] A single cell 220 comprises a plurality of audio

packs 230 or a real-time information pack 231 and a plu-

rality of audio packs 230. The audio pack 230 is formed

by packaging audio data to be recorded on the audio

DVD 200 into a pack in units of predetermined size. For

example, audio data digitized by linear PCM are includ-

ed in the audio data. The real-time information pack 231

includes text information, bits per minute (BPM), bit da-

ta, etc.

[0065] By use of the hierarchical recording format that

has been described with reference FIG. 3, a producer

(hereinafter simply referred to as at "producer") who pro-

duces the data to be recorded on the audio DVD 200

freely sets segments, as intended, and the data are re-

corded in the thus-determined segments, Data are re-

produced according to a logical structure (which will be

described later) on a per-segment basis, thus providing

a variety of reproduce patterns.

(2.2) Logical Format

[0066] With reference to FIG. 4, a logical format (or

logical structure) formed by combination of the data re-

corded in the physical segments shown in FIG. 3 will

now be described. Data are not actually recorded on the

audio DVD 200 according to the logical structure shown

in FIG. 4; rather, audio data are recorded on the audio

DVD 200 according to the physical format shown in FIG.

3. The information used for reproducing the audio data

is recorded on the previously-described AMG 202 or AT-

SI 211 according to the logical format shown in FIG. 4.

[0067] For convenience of explanation, the logical for-

mat shown in FIG. 4 is described from the bottommost

row. An index 259 is formed by one cell 220 or selective

combination of a plurality of cells 220 provided in the

physical structure described by reference to FIG. 3. The

index may be used as a musical selection and serves

as a minimum unit accessible to the user.

[0068] A single track 260 is logically formed from one

index 259 or a plurality of indices 259. The track 260

serves as an information unit corresponding to one se-

lection. The user can select and access an arbitrary se-

lection (music) directly. When a single cell 220 is han-

dled according to the physical format shown in FIG. 3,

the number of the single cell 220 is taken as a cell ID

number (represented as cell ID# in FIG. 3). In contrast,

when a plurality of cells 220 are handled according to a

logical format shown in FIG. 4, the numbers of the cells

5 220 are taken as cell numbers in the sequence in which

the cells 220 are described in the APGCI (which will be

described later).

[0069] The track 260 (musical selection) is a data unit

including a plurality of cells and a cluster of cells pos-

sessing a certain common attribute. In other words, all
-

the cells within a track possess the same attribute. Fur-

ther, all the cells included in a track are recorded so as

to become adjacent to one another within the same ob-

ject.

[0070] A single title 261 is logically formed from one

track 260 or by combination of a plurality of tracks 260.

However, the title 261 per se is not acknowledged as a

means of access by the user. Therefore, the user cannot

access an arbitrary title by designation of a title number.

[0071] The DVD audio format enables the attributes

of the individual tracks 260 constituting the title 261 to

be independently defined in a maximum of eight pat-

terns. Specifically, the attribute of the track 260 serving

as audio data, such as the number of channels, a quan-

tization method, or a sampling frequency, may be

changed from track to track.

[0072] The previously-described APGCI is defined for

each title 261. The APGCI comprises the attributes of

individual tracks 260, the sequence in which the cells

220 are reproduced in each track at the time of repro-

duce of each of the tracks 260, the addresses on the

audio DVD 200 in which the cells 220 are recorded, the

number assigned to the cell 22C provided at the head

of a single track 260, the method by which each of the

tracks 260 is reproduced, and various commands.

[0073] In addition to the AGPCI, a single title 261 com-

prises substantial audio data in the form of a combina-

tion of tracks (musical selections) 260 (in other words,

in the form of a combination of the cells 220).

[0074] A single title group 262 is logically formed from

one title 261 or a plurality of titles 261 . Further, the title

group 262 serves as the largest unit accessible to the

user, and a maximum of nine title groups 262 can be

defined in one volume. The title group 262 is formed

from one title 261 or a plurality of titles 261 aggregated

on the basis of certain relevance. All the titles 261 pro-

vided in one title group are reproduced in succession.

For instance, albums of a certain singer or composer

may be aggregated into one title group.

[0075] A single volume 263 is logically formed from

one title group 262 or a plurality of title groups 262. The

volume 263 is an information unit corresponding to a sin-

gle album (DVD). Audio data aggregated under one title

shown in FIG. 4 are actually recorded in any one of the

ATSs 203 on the audio DVD 200 shown in FIG. 3.

[0076] Music is reproduced for the viewer by the pro-

ducer designating the data segmented according to the

physical structure, on the basis of the previously-de-

15

20

25

30

35

40

45

50

7



13 EP 0 949 622 A2 14

scribed logical format.

(3) Types of DVDs

[0077] The types of DVDs will now be described. In

the following description, data which comprise video

and audio data and are to be recorded on a DVD, such

as a movie, will often be referred to as
nAV data." Data

regarding solely video selections are referred to as "vid-

eo data," and data regarding solely audio selections are

referred to as "audio data."

[0078] DVD players for reproducing various types of

DVDs comprise four types: namely, a video DVD player

(hereinafter referred to as a "video player") capable of

reproducing AV data recorded according to a DVD video

format; an audio DVD player (hereinafter referred to as

an "audio player") which plays back in various repro-

duce patterns audio data recorded according to a DVD
audio format; an unsophisticated audio DVD player

(hereinafter referred to as an "unsophisticated audio

player") which plays back in two channels LPCM audio

data recorded according to a DVD audio format; and a

compatible DVD player (hereinafter referred to as a

"compatible player") capable of reproducing both AV da-

ta recorded according to the DVD video format and au-

dio data recorded according to a DVD audio format. De-

tailed description of the individual DVD players will be

provided later.

[0079] DVDs for recording AV or audio data comprise

four types; namely, a video DVD, a video DVD having

audio navigation; an audio-only DVD, and an audio-vid-

eo compatible DVD. FIG. 5 schematically shows the

physical format of each of the four types of DVDs. All

these DVDs are identical with one another in terms of a

disk shape and a data recording method (i.e., a modu-

lating method, a track pitch, a pit size, etc.) and differ

from one another only in terms of contents of information

(hereinafter referred to simply as "contents").

(3.1) Video DVD

[0080] The top row in FIG. 5 represents a video DVD.

Video data recorded according to a DVD video format,

such as a movie, and audio data to be reproduced si-

multaneously with reproduce of the video data (in short,

AV data) are recorded on this disk. Accordingly, only a

video zone exists in the recording area between the

lead-in area LI and the lead-out area LO. The reproduce

control information, video data, and audio data are re-

corded in a plurality of VTSs, and information for con-

trolling the VTSs is recorded as VMG. As has been de-

scribed with reference to FIG. I, video data are recorded

in the form of video packs, and audio data are recorded

in the form of audio packs.

[0081 ] The video DVD is reproduced by a video player

or a compatible player on the basis of navigation infor-

mation (for specifying reproduce control information,

which will be described later) included in the manage-

ment information recorded in the VMG. However, since

the navigation information is not recorded according to

the DVD audio format, the audio player cannot repro-

duce the video DVD.

(3.2) Video DVD having audio navigation

[0082] The second row shown in FIG. 5 represents

one type of video disk, called a video DVD having audio

navigation. The video DVD having audio navigation en-

ables reproduce of the video data (including audio data

accompanied by the video data) recorded according to

the DVD video format, by use of a video player. Further,

since the navigation data are also recorded in the video

DVD according to the DVD audio format, only the audio

data of the AV data recorded in the VOBs within the VTS
can be reproduced by use of an audio player. The por-

tion of the AV data that enables the audio player to re-

produce only the audio data will be hereinafter referred

to as an "audio play portion."

[0083] The recording format of the video DVD having

audio navigation complies with the DVD video format

shown in FIG. 1. and AV data are recorded in the form

of a plurality of VTSs within the video zone, Further, in

the video DVD having audio navigation, each ATSI

which includes the first reproduce control information re-

quired for reproducing only the audio data within the

VTS pursuant to the DVD audio format- is recorded as

an ATS in an audio zone provided in front of the video

zone. Furthermore, an AMG is recorded as information

for managing the ATS(5). The AOBs constituting a sub-

stantial portion of the audio data are not recorded in the

ATS, In the AMG and the ATSIs there is described nav-

igation information used when the audio player plays

back the audio data (more specifically, the audio play

portion packs (see FIG. 1) within each VOB] included in

each VTS on the video DVD having audio navigation.

The SAPPT including the second reproduce control in-

formation is recorded at the head of the audio zone.

[0084] A video player or a compatible player plays

back the video DVD having audio navigation, on the ba-

sis of the navigation information recorded in the VMG
and the first reproduce control information recorded in

the VTSI(5). The audio data recorded in the audio play

portion are reproduced in various patterns according to

the capability of the audio player, on the basis of the

navigation information recorded in the AMG and the first

reproduce control information recorded in the ATSI. The

LPC data in the audio play part are reproduced over two

channels, on the basis of the management information

and the second reproduce control information recorded

in the SAPPT, by means of an unsophisticated portable

audio player.

[0085] The third row represents an audio-only DVD.

With the possible exception of a few still images and a
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small amount of text data, only the audio data, are re-

corded on this audio-only DVD. Accordingly, only the au-

dio zone pursuant to the DVD audio format is present in

the recording area between the lead-in area LI and the

lead-out area LO. A plurality of ATSs, each of which

comprises an ATSI and AOBs, are recorded in the audio

zone, and an AMG including information for managing

the ATSs is also recorded in the audio zone. Further, an

SAPPT is recorded at the head of the audio zone.

[0086] Each of the ATSs comprises one or more

AOBs, which constitute (s) a substantial portion of the

audio data. In the audio-only DVD, the audio data within

the audio zone are reproduced in various reproduce pat-

terns on the basis of the navigation information recorded

in the AMG and the first reproduce data recorded in the

ATSI, by means of and according to the capabilities of

an audio player or a compatible player. Further, the LPC
data within the audio zone are reproduced by an unso-

phisticated portable audio player over two channels on

the basis of the management information recorded in

the SAPPT and the second reproduce control informa-

tion.

[0087] Since the navigation information is not record-

ed in the DVD in the DVD video format on the audio-

only DVD, the video player cannot reproduce the audio-

only DVD.

(3.4) Audio-video Compatible DVD

[0088] The bottom row shown in FIG. 5 represents an

audio-video compatible DVD. An audio zone and a vid-

eo zone are provided between the lead-in LI and the

lead-out LO. The VMG pursuant to the DVD video for-

mat and the VTSs including first reproduce information

and substantial AV data (VOBs) are recorded in the vid-

eo zone, as in the case with the video DVD.

[0089] The SAPPT including the second reproduce

control information is recorded at the head of the audio

zone according to the DVD audio format. As in the case

with the audio-only DVD, there are recorded in the audio

zone the ATS (ATS #3 in the drawing) that includes only

the reproduce information used for reproducing only the

audio data of the VOBs serving as the audio play portion

within the VTSs of the video zone as well as a plurality

of ATSs (ATSs #1 and #2 in the drawing) including the

reproduce information and substantial audio data. In the

audio-video compatible DVD, the AV data pursuant to

the DVD video format and the audio data pursuant to

the DVD audio format are separately recorded in differ-

ent locations.

[0090] In the case of the audio-video compatible DVD,

the AMG includes information for managing all the ATSs

within the audio zone as well as information for manag-

ing both all the ATSs and all the VTSs within the video

and audio zones. Further, even the SAPPT includes in-

formation for managing all the ATSs and all the VTSs

within the audio and video zones. The management in-

formation included in the SAPPT relates solely to the

LPCM data which can be reproduced over two channels

in both zones.

[0091] The audio-video compatible DVD differs from

the video disk having audio navigation and the audio-

5 only DVD in that the recording area of the disk is sepa-

rated into the audio zone and the video zone, that the

AV data pursuant to the DVD video format and the audio

data pursuant to the DVD audio format are recorded in

the respective zones, and that the AMG and the SAPPT
recorded in the audio zone include the information for

managing all the ATSs and all the VTSs within the disk.

[0092] More specifically, in the video disk having au-

dio navigation, the audio data are recorded in the DVD
video format on a per-pack basis within the VOB so as

to be superimposed on the video data. The APGCI that

is the first reproduce control information for reproducing

the audio data recorded in the VOBs constitutes the ATS
as the ATSI. The AMG manages solely the ATSs. The

information for managing the titles within the video zone

is not recorded in the AMG. Similarly, navigation infor-

mation relating to the audio play part of the video zone

is described even in the SAPPT.

[0093] In contrast, in the audio-video compatible

DVD, the location in which the audio data are recorded

in the DVD audio format is separate from the location in

which the AV data are recorded in the DVD video format.

In the audio zone, the substantial portion of the audio

data is recorded in the form of a plurality of AOBs in each

ATS according to the DVD audio format shown in FIG.

3. Further, there are recorded two types of ATSs; name-

ly, an ATS formed by recording in the ATSI the APGCI
that constitutes information for controlling reproducing

the audio data in each of the ATSs, and another ATS
formed by recording, as the APGCI in the ATSI, the first

reproduce control information for reproducing the audio

data recorded in the VOBs in the VTS in the video zone.

In other words, regardless of the zone, all the first re-

produce control information items for reproducing the

audio data are managed by the AMG by way of the ATS.

[0094] Of the tracks relevant to reproduce of the

LPCM audio data recorded in all the ATSs and in all the

VTSs, information relating to the tracks which can be

reproduced over two channels is recorded in the SAPPT
as second reproduce control information.

[0095] The AV data are recorded in the form of a plu-

rality of VTSs in the video zone, and the first reproduce

control information for reproducing the AV data in each

of the VTSs is recorded as the PGCI in the VTSI. All the

VTSs are managed by the VMG. Further, the AMG also

manages all the first reproduce control information items

relating to the reproduce of the AV data in the video

zone. More specifically, in the case of the audio-only

DVD and the audio-video compatible DVD, the AMG
serves as general management information. In the case

of the video DVD, the VMG chiefly serves as manage-

ment information. In the case of the video DVD having

audio navigation, the AMG manages only the reproduce

of the audio data (audio titles) within the VOBs by the
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audio player and does not manage video titles.

[0096] In the case of the audio-only DVD and the au-

dio-video compatible DVD, the SAPPT serves as gen-

eral management information for reproducing the LPCM
audio information over two channels by use of the un-

sophisticated audio player. I n the case of the video DVD,

since there is no SAPPT, the unsophisticated player

cannot reproduce only the audio data even if the audio

data are recorded through LPCM. In the case of the vid-

eo DVD having audio navigation, the SAPPT manages

only the reproduce of LPCM audio data (i.e., audio titles)

in the audio display part within the VOB by the unso-

phisticated audio player and does not manage video ti-

tles.

[0097] By means of the above-described DVD archi-

tecture, optimum reproduce of data can be effected ac-

cording to the capability of the player, and consistent

interchangeability between each type of the DVD and a

corresponding player can be fulfilled.

(4) Title Reproduce Control

[0098] Title reproduce control using the first repro-

duce control information will now be described in more

detail. The title comprises the AV data recorded on the

DVD, the substantial data such as audio Data, and the

reproduce control information representing the proce-

dures used in reproducing these data sets (see the title

62 shown in FIG. 2 and the title 261 shown in FIG. 4).

Specifically, the title represent a series of selections

having a common reproduce pattern (i.e., presentation

of the selections) or a part of a selection. A title pursuant

to the DVD audio format and reproduce control of the

title will nowbe described by reference to an audio-video

compatible disk.

(4.1) Types of Titles

[0099] The title (e.g., the title 261 shown in FIG. 4)

recorded on the audio DVD is classified into an audio

title formed by reproduce of the audio data within the

audio zone (hereinafter referred to also as an "audio on-

ly title (AOTT)," and a video title formed by reproducing

the AVdata within the video zone. Further, the video title

is classified into two types; namely, an image-only title

(hereinafter referred to also as an "audio video title

(AVTT),
n
and a video-audio compatible title (hereinafter

referred to also as an "audio video title/audio-only title

(AVTT/AOTT). " A titie pursuant to the DVD video format

is only an image-only title (AVTT).

[01 00] In relation to the AOTT, only the audio data are

reproduced. The substantial portion of the audio data is

formed from the audio data recorded in the AOBs within

the audio zone.

[0101] In relation to the AVTT, inevitably the audioda-

ta are reproduced in conjunction with the video data.

The substantial portion of the audio data is formed from

the AV data recorded in the VOBs within the video zone.

Reproduce of only the video data of the AVTT is not al-

lowed, and inevitably the audio data are reproduced to-

gether with the video data.

[0102] in relation to the AVTT/AOTT, only the audio

5 data can be reproduced, and the audio data can be re-

produced as the AV data together with the video data (i.

e., the AVTT/AOTT can be said to be a compatible title)

.

In either case, the substantial portion of the audio data

is formed from the AV data recorded in the VOBs within

the video zone. Whether the AVTT/AOTT is reproduced -

-

as the AV data or the audio data is dependent on the

capability of the player. If an information reproducing ap-

paratus does not have a capability of reproducing AV

data (audio player), the player plays back the AVTT/

AOTT only as audio data. In contrast, if an infomation

reproducing apparatus has a capability of reproducing

AV data (e.g. , a video player or a compatible player), the

player plays back the AVTT/AOTT as video data in con-

junction with audio data.

[0103] In the AMG, two navigation information items

are separately recorded; namely, navigation information

for use with an audio player and navigation information

for use with a compatible player. The navigation infor-

mation for use with an audio player corresponds to an

audio title search pointer in which is described naviga-

tion information for reproducing only the audio data of

the audio title (AOTT) formed from the audio data re-

corded in the AOBs within the audio zone and only the

audio data of the compatible titie formed from AV data

recorded in the VOBs in the video zone. This audio title

search pointer is recorded in an audio-only title search

pointer table (AOTT_SRPT). An audio title search point-

er, which is navigation information for use with a com-

patible player capable of reproducing all types of titles,

is recorded in an audio title search pointer table

(ATT_SRPT). These navigation information items will

be described in more detail by reference to FIG. 8.

[0104] When the audio-video compatible DVD is re-

produced by a video player, the AV data recorded in the

individual VTSs are reproduced according to the navi-

gation information for use with a video player recorded

in the VMG within the video zone and the PGCI serving

as the first reproduce control information recorded in the

VTSI. When the audio-video compatible DVD is repro-

duced by use of the audio player, audio data are repro-

duced according to the APGCI serving as the first repro-

duce control information for use with an audio player re-

corded in the ATSI, by reference to the AOTT_SRPT
described in the AMG within the audio zone. In relation

to reproduce of the audio data by an audio player, there

are two cases. In one case, the audio player plays back

the audio data recorded in the AOBs according to the

navigation information recorded in the VMG within the

video zone and the PGCI serving as the first reproduce

control information recorded in the VTSI. In the other

case, the audio player plays back the audio-video com-

patible title (AVTT/AOTT). Specifically, as in the case

with a video disk having audio navigation, the audio
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player plays back the audio data recorded in the VTSs
within the video zone according to the navigation infor-

mation recorded in the AMG within the audio zone and

the APGCI serving as the first reproduce control infor-

mation recorded in the ATSI. In the latter case, the video s

player plays back an object as AV data accompanied

videos, and the audio player plays back only the audio

data of the sane object.

[0105] When a compatible player piays back the au-

dio-video compatible DVD, the audio data recorded in 10

the audio zone and the AV data recorded in the video

zone are reproduced in an integrated manner according

to the reproduce control information recorded in the AT-

SI and VTSI while the ATT_SRPT, which serves as nav-

igation information for use with a compatible player and is

is recorded in the AMG within the audio zone, is referred

to. Each title recorded on the audio-video compatible

DVD is managed by the AMG and is classified as one

of the three types of titles of the DVD audio format.

[01 06] Now, there will be described a case where the 20

audio-video compatible DVD having the logical format

shown in FIG. 6 is reproduced by use of a compatible

player having the capability of reproducing both data

pursuant to the DVD audio format and data pursuant to

the DVD video format. In the audio-video compatible 25

DVD, the volume comprises seven title groups ranging

from #1 to #7, and each title group comprises one title.

Further, a single title comprises one or a plurality of

tracks. !n FIG. 6, the left column schematically repre-

sents navigation information (ATT_SRPT) for use with 30

a compatible player; the center column schematically

represents the navigation information (TT_SRPT) for

use with the video player; and the right column sche-

matically represents navigation information for use with

the audio player (AOTT_SRPT). 35

[01 07] Titles #2 and #5 represent AOTTs. At the time

of reproduce of these titles, only the audio data recorded

in the AOBs within the audio zone of the audio-video

compatible DVD are reproduced. Titles #4, #6, and #7

represent AVTTs. At the time of reproduce of these titles, 40

the AV data recorded in the VOBs within the video zone

of the audio-video compatible DVD are reproduced. Ac-

cordingly, video and audio selections are inevitably re-

produced. Titles #1 and #3 represent AVTT/AOTTS. At

the time of reproduce of these titles, the compatible play- 45

er plays back both audio and video data, on the basis

of the video and audio information items recorded in the

VOBs within the video zone of the audio-video compat-

ible DVD.

[0108] When an audio player having no capability of so

reproducing video data plays back titles #1 and #3, only

the audio data recorded in the VOBs within the video

zone on the audio-video compatible DVD are repro-

duced (see the right column shown in FIG. 6). More spe-

cifically, the AVTT/AOTT title is prepared such that the 55

data recorded under this titie are reproduced under a

method which enables delivery of maximum perform-

ance of the player used for reproducing the DVD disk

according to the capacity thereof.

[0109] In order to avoid confusion that could other-

wise arise at the time of reproduce of the title group, by

agreement the AVTT cannot constitute a title group

aiong with titles of another type (such as AOTT and

AVTT/AOTT)

.

(4.2) Dual Management of VOB

[0110] An explanation will be given of the concept of

the PGC and APGCI specified in relation to the VOBs
within the video zone of the audio-video compatible

DVD. The video and audio data are recorded in the

VOBs while they are multiplexed. The data recorded in

the VOBs are reproduced according to the PGC I, so that

the data are reproduced as AV data. Such reproduce of

data is identical in concept with reproduce of the data

recorded on the video DVD. As mentioned above, the

way in which AV data are recorded on and reproduced

from the audio DVD is set so as to comply with the video

format, hence maintaining the interchangeability be-

tween the video player and the audio DVD. In contrast,

when only the audio data recorded in the VOBs are re-

produced, the data are reproduced according to the

APGCI specified independently of the PGCI. Reproduce

of the audio data according to the APGCI will now be

described by reference to FIG. 7.

[0111] FIG . 7 schematically shows programs in a case

where the data recorded in one VOB are reproduced as

AV data according to PGCI and in a case where the data

are reproduced as only audio data according to APGCI.

In FIG. 7, the VOB comprises video data, sub-picture

data, and audio data. When the data recorded in the

VOB are reproduced as AV data, reproduce of the data

is controlled according to the PGCI. According to the

PGCI, the VOB is separated into six video cells #1 to

#6. Video program #1 is formed from video cell #1; video

program #2 is formed from video cells #2 to #4; and vid-

eo program #3 is formed from video cell #6. Like the

case of AVTT/AOTT, when the AV data are reproduced

by use of a video player and a compatible player, AV
data are reproduced according to the PGCI.

[0112] When the audio player plays back only the au-

dio data from the same VOB, the audio data are repro-

duced according to the APGCI. The audio program de-

fined by the AGPCI is formed from one or 2 or more au-

dio cells. Even for the same object (VOB), audio cells

can be defined so as to differ from (or become independ-

ent of) video cells (as a matter of course, audio cells

maybe defined so as to become match video cells)

.

Specifically, the start and end positions of each audio

cell can be set independently of those of the video cell.

Further, the sequence defined by the APGCI in which

audio cells are reproduced may be defined independ-

ently of the sequence defined by the PGCI in which vid-

eo cells are reproduced.

[0113] In the example shown in FIG. 7, the audio pro-

gram #1 is formed from the audio cells #l and #2, and
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the audio program #2 is formed from the audio cell #3.

The APGCI comprises the information relating to the re-

cording positions of the audio cells included in the audio

program and the sequence in which the audio cells are

reproduced. On the basis of the APGCI, the audio data

are reproduced.

[0114] Thus, the reason why the audio cells can be

defined independently of the video cells is that the audio

data and the AV data are managed independently of

each other. As a result, when only the audio data record-

ed in the VOB are reproduced, time control can be ef-

fected independently of time control relating to AV data.

Even when only the audio data of the AV data are re-

produced, the substantial portion of the audio data can

be reproduced. As a matter of course, the audio cells

may be defined so as to become identical with the video

cells.

(4.3) First Reproduce Control Information

[0115] Reproduce control of each of the previously-

described tities recorded on the audio-video compatible

DVD by use of first reproduce control will now be de-

scribed by reference to FIGs. 6 and 8, The first repro-

duce control information refers to the ATT_SRPT and

AOTT SRP7 recorded in the AMG, the TT SRPT record-

ed in the VMG, the APGCI recorded in the ATS, and the

PGCI recorded in the VTS.

[0116] FIG. 8 represents an example of navigation da-

ta recorded on the audio-video compatible DVD. As

mentioned previously, the audio-video compatible DVD
comprises a video zone pursuant to the DVD video for-

mat and an audio zone pursuant to the DVD audio for-

mat. The data that can be reproduced from the audio-

video are AV data (video data including audio) such as

a movie and audio data. Navigation information items

for the purpose of preventing chaos or contradiction

from arising when data are reproduced by a correspond-

ing type of an information reproducing apparatus are re-

corded on the audio-video compatible DVD independ-

ently of one another so as to correspond to individual

types of players.

(4.3.1) AMG, ATSl, TITLE SEARCH POINTER TABLE

[01 17] As shown in FIG. 8, the audio-video compatible

DVD comprises an audio zone and a video zone. The

audio zone comprises the SAPPT 204, the AMG 202,

the ATS#1, the ATS#2, and the ATS#3. The ATS#1 is

made up of the ATSl 21 1 and AOBs 210, and the ATS#3

is made up of only the ATSl 212. Further, the video zone

comprises the VMG 3, the VTS#1 , and the VTS#2. The

VST#1 comprises the VTSI 11 and the VOBs 10.

[0118] The AMG 202 includes the AMGI (AMG Infor-

mation) 240 that is a substantial portion of the navigation

information. The AMGI 240 comprises an AMGI man-

agement table 241 including information relating to the

file size and the recording address of the AMGI 240; an

ATT search pointer table 242; and an AOTT search

pointer table 243. The ATT is a generic name of an audio

title (AOTT) formed from only the audio data, an image-

only title (AVTT) formed from AV data, and an image-

s audio compatible title (AVTT/AOTT) formed from AV da-

ta.

[0119] The search point indicates the location on the

DVD where the reproduce control information relating

to each title (corresponding to the APGCI and PGCI in

10 this example) is recorded. As mentioned previously,

each title comprises substantial data such as audio data

and AV data, and reproduce control information for re-

producing the substantial data in combination. The re-

produce control information is recorded in the ATSl with-

1S in the ATS or in the VTSI within the VTS. The search

pointer indicates the location within the ATSl or VTSI

where the reproduce control information of each title is

recorded. The navigation information serves to control

reproduce of each title. In the present embodiment, the

20 navigation information corresponds to a concept includ-

ing the previously-described search pointer.

[0120] In the ATT search pointer table 242 is de-

scribed navigation information used when a compatible

player plays back individual titles recorded on the audio-

es video compatible DVD. In the AOTT search pointer table

243, there is described navigation information used

When, an audio player plays back individual titles re-

corded on the audio-video compatible DVD. There is a

one-to-one correspondence between the audio search

30 pointer table 242 and the AOTT search pointer table

243. The number of search pointers described in the

ATT search pointer table matches the number of all the

titles included in the audio-video compatible DVD. For

example, as shown in FIG. 6, if a total of seven titles are

35 included in the audio-video compatible DVD, search

pointers corresponding to the respective titles are de-

scribed in the ATT search pointer table 242. Regardless

of the types of titles, a frame for describing seven search

pointers is prepared even in the AOTT search pointer

40 table 243. There is also a one-to-one correspondence

between the frames of the tables.

(4.3.1.1) ATT_SRP

45 [0121] The audio title search pointer (ATT_SRP)

serves as navigation information used when the audio-

video compatible DVD is reproduced by a compatible

player, when the audio-video compatible DVD is loaded,

the compatible player plays back individual titles by ref-

so erence to the ATT_SRP. The example of navigation in-

formation shown in FIG. 8 corresponds to the example

of the audio-video compatible DVD shown in FIG. 6. Ti-

tles #1 and #2 correspond to a video-audio compatible

title (AVTT/AOTT) : titles #2 and #5 correspond to an

55 audio title (AOTT) ; and titles #4, #6, and #7 correspond

to an imageonly title (AVTT)

[01 22] As has been described previously, three types

of titles (AOTT, AVTT/AOTT, and AVTT) can be recorded

50
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on the audio-video compatible DVD. Consequently, in

• the audio-video compatible DVD, for each of the three

types of titles (i.e., AOTT, AVTT/AOTT, and AVTT), a

corresponding search pointer is described in the ATT

search pointer table 242 of the AMG.

[0123] However, title search pointers 245 actually

written into the ATT search pointer table 242 shown in

FIG. 8 correspond to only audio title search pointers

(AOTT_SRP) or video-only title search pointers

(AVTT_SRP}. Title search pointers relating to -the im-

age-audio compatible titles (AVTT AOTT) are written in-

to the ATT search pointer table 242 as video-only title

search pointers (AVTT_SRP) (in the table shown in FIG.

8, actual descriptions are enclosed in parentheses)

.

The reason for this is that the compatible player is not

required to distinguish the video-audio compatible titles

(AVTT/AOTT) from the video-only titles (AVTT). More

specifically, the compatible player has the capability of

reproducing data pursuant to the DVD video format and

plays back all the video-audio compatible titles as video

data. Accordingly, in light of navigation information, the

compatible player is not required to distinguish the vid-

eo-only title search pointers (AVTT SRP) relating to the

video-only title (AVTT) from the video-only title search

pointers (AVTT_SRP) relating to the video-audio com-

patible title (AVTT/AOTT). For this reason, search point-

ers relating to all the titles associated with reproduce of

a video are described in the form of a common format,

i.e., a video-only title search pointer (AVTT_SRP).

[0124] As can be seen from comparison of the left col-

umn shown in FIG. 6 with the audio title search pointer

table shown in FIG. 8, in the ATT search pointer table

242 in which the navigation information for use with a

compatible player is described, the video-only title

search pointer (AVTT_SRP) is described for the video-

only titles (titles #4, #6, and #7) and the video-audio

compatible titles (titles #1 and #3). For the audio titles

(titles #2 and #5), an audio search title pointer

(AOTT_SRP) is described in the ATT search pointer ta-

ble 242. As represented by the left column shown in FIG.

6, the compatible player plays back the titles #1 , #3, #4,

#6, and #7 as AV data and plays back the titles #2 and

#5 as audio data, by reference to the ATT search pointer

table 242.

(4.3.1.2) AOTT_SRP

[0125] An audio title search pointer (AOTT_SRP)

serving as navigation information for use with an audio

player is described in the AOTT search pointer table

243. When the video-audio compatible DVD is loaded,

the audio player plays back the DVD by reference to the

AOTT search pointer table 243.

[0126] Search pointers relating to the audio titles

(AOTT) and the video-audio compatible titles (AVTT/

AOTT) are written in the AOTT search pointer tabie 243.

Since the audio player does not have any capacity of

reproducing AV data, there is no need to describe the

search pointer relating to the video-only title (AVTT).

However, only the AOTT search pointer (AOTT_SRP)

is actually written in the AOTT search pointer table 243.

The audio player requires only the information specify-

s ing whether or not the title enables reproduce of only

audio data, and does not require a distinction between

the audio title (AOTT) and the video-audio compatible

title (AVTT/AOTT) . Accordingly, in the audio-only title

search pointer table (AOTT_SRPT) 243, the audio title

(AOTT) Is not distinguished from the video-audio com-

patible title (AVTT/AOTT), and search pointers relating

to all the titles are written in a common format, i.e., the

AOTT search pointer (AOTT_SRP). As a result, for the

video-audio compatible titles (AVTT/AOTT), the video-

only titie search pointers (AVTTJ5RP) are written in the

ATT search pointer table 242, and the audio title search

pointers (AOTT_SRP) are described in the AOTT
search pointer table 243.

[01 27] Although only the frame to be used for describ-

ing the title search pointers is available for the video-

only titles (AVTT), substantial information is not de-

scribed, or it is written that the titles are not assigned

the AOTT_SRP (i.e., the titles do not permit reproduce

of only audio data). The reasons for this are that navi-

gation information for use with an audio player is written

in the AOTT search pointer table 243 and that the audio

player cannot reproduce AV data. The audio player de-

termines that the data relating to the titles cannot be re-

produced and disregards the titles.

[01 28] The audio player plays back the data provided

in the right column shown in FIG. 6 by reference to the

AOTT title search pointer table 243 that has been de-

scribed previously. More specifically, the audio player

disregards the video-only titles #4, #6, and #7 and plays

back the data relating to the titles #1 , #2, #3, and #5.

(4.3.2) VMG, VTSI, and TITLE SEARCH POINTER

[0129] The VMG3 includes the VMGI (VMG Informa-

tion), which is a substantial portion of the navigation in-

formation. The VMGI comprises a VMGI management

table 250 including the file size and recording address

of the VMGI, and a title search pointer table (TT_SRPT)

251. Navigation information regarding the video player

is written in The title search pointer table 251 . The video

player plays back the title according to the procedure

determined in the conventional DVD video formation, by

reference to the title search pointer table (TT_SRPT)

251. The term 'title" used herein comprises two types

of titles; namely, a video-audio compatible title (AVTT/

AOTT) and a video-only title (AVTT). These two types

of titles are not distinguished from each other in the title

search pointer table (TT_SRPT) 251, wherein all the ti-

tles are written as TT_SRP

[0130] As mentioned previously, in the audio-video

compatible DVD, there are prepared navigation infor-

mation sets optimized for the audio player, the video

player, and the compatible player, respectively. These
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navigation information sets are recorded as three inde-

pendent title search pointer tables, thereby enabling op-

timum reproduce of data according to the capability of

each player.

(4.4) Structure of Search Pointer Table

[0131] The structure of the search pointer table will

now be described in more detail.

(4.4.1) ATT.SRPT, AOTT_SRPT, and TT_SRPT

[01 32] The ATT search pointer table 242 includes ATT

search pointer information (ATT_ARPTI) 244 including

the number of ATT search pointers and a plurality of ATT

search pointers 245 (many types of search pointers 245

are collectively written as ATT_SRPS in FIG. 8), In FIG.

8, the descriptions in parentheses represent the types

of search pointer written as actual search pointers. As

mentioned previously, either AOTT_SRP or AVTT_SRP
is written as a search pointer in the ATT search pointer

table 242.

[01 33] By reference to FIGs. 6 and 8, methods of re-

producing the three types of titles which can be recorded

on the audio-video compatible DVD will be described

while they are classified according to the types of play-

ers capable of reproducing the titles.

[0134] Similarly, the AOTT search pointer table 243

includes AOTT search pointer (AOTT_ARPTI) informa-

tion 246 including the number of AOTT search pointers

and a plurality of search pointers 247 (collectively writ-

ten as AOTT_SRPS in FIG. 8). In FIG. 8, the description

in parentheses relating to each AOTT search pointer

represents the type of search pointer to be actually writ-

ten as the search pointers As mentioned previously, in

the AOTT search pointer table 243 all the search point-

ers are written as AOTT_SRPT
[01 35] The ATT search pointer and the AOTT search

pointer, both of which specify the same title, must be

located at corresponding positions on the respective

search pointer tables. There is a one-to-one corre-

spondence between the ATT search pointer written in

the ATT search pointer table 242 and the ACTT search

pointer written in the AOTT search pointer table 243. For

example, ATT_SRFT#1 and AOTT_SRP#1 specify the

same title.

[0136] Similarly, the TT search pointer table 251 in-

cludes TT search pointer information (TT_SRPTI) 252

including the number of TT search pointers, and a plu-

rality of TT search pointers 254 (collectively written as

TT_SRPS in FIG. 9).

[0137] Although there is one-to-one correspondence

between the ATT search pointer 245 and the AOTT
search pointer 247, there is not necessarily one-to-one

correspondence between these pointers and the TT

search pointer. However, the TT search pointer also in-

dicates reproduce procedures by indication of the PGC
that logically constitutes a title to be reproduced. In this

respect, the TT search pointer is identical with the ATT

search pointer and the AOTT search pointer.

(4.5) Method of Reproducing Individual Titles by Use of

5 First Reproduce Control Information

[0138] Methods of reproducing three types of tities

which can be recorded on the video-audio compatible

DVD will be described by reference to FIGs. 6 and 8,

and the types of players capable of reproducing titles

will be specified.

(4.5.1) Method of Reproducing Audio Trtle (AOTT)

[0139] An audio player or a compatible player can re-

produce the AOTT. The AOTT is a title used for repro-

ducing audio data, and the second reproduce control in-

formation SAPPT is also designated for reproduce of

AOTT. However, the second reproduce control informa-

tion is formed from only the information required for ful-

filling only a portion of reproduce patterns of AOTT In

contrast, the first reproduce control information is struc-

tured to permit description of all the required information

items so that all the reproduce patterns relating to the

DVD audio format can be realized. The primary repro-

duce pattern (or function) of the audio title achieved by

the first reproduce control information also includes the

reproduce pattern which can be achieved during repro-

duce of the video-audio compatible title (AVTT_AOTT)

by the audio player.

• Multi-Channel Reproduce

[0140] In the DVD audio format, the LPCM audio in-

formation of the video zone offers a maximum of eight

channels. A maximum of six channels are available as

discrete multi-channels. In this case, a total of 24 pat-

terns can be set for each of the multi-channels; namely,

eleven patterns determined for each channel through

combination of three front channels, two rear channels,

and a sub-woofer; and thirteen patterns determined for

each channel through combination of a discrete multi-

channel and a two-channel reproduce signal. The

LPCM audio data in the audio zone can offer a maximum
of six channels, and twenty-one patterns are available

for each of the channels by combination of three front

channels, two rear channels, and a sub-woofer.

• Two-channel Reproduce

[0141] LPCM audio data of two channels or less are

reproduced, exactly as they are. Multi-channel LPCM
audio data in the video zone are reproduced only over

two channels CH0 and CH1, and multi-channel LPCM
audio data in the audio zone are down-mixed and repro-

duced over two channels, on the basis of down-mix co-

efficients defined independently on a per-track basis.
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• Audio selection

[01 42] According to the DVD audio format, the audio

information in two different types of formats is defined

as a single title and can be selected by the user. This

function will be called audio selection. More specifically,

the user can choose a different reproduce pattern for

the same musical selection, from a two-channel repro-

duce pattern and a multi-channel reproduce pattern.

"Further, in addition being able to choose between the

two-channel reproduce pattern and the multi-channel

reproduce pattern, the viewer can make a choice for the

same musical selection, from LPCM recorded audio da-

ta and the audio data recorded according to another

coding scheme (e.g., compressed audio selection or

one-bit audio selection).

• Change in Attribute on Per-Musical-Selection Basis

[01 43] The DVD audio format permits a change in the

sampling frequency fs, the number of bits to be quan-

tized Qb, and the number of channels on a per-musical-

selection basis. Musical selections possessing different

attributes are continuously reproduced, but a mute sig-

nal arises during an interval between these music se-

lections in order to correspond to a change in attribute.

• Audio Coding Mode

[0144] An audio coding mode represents the type of

coding scheme at the time of recording of audio data.

The audio coding mode comprises LPCM, Dolby AC3,

MPEG audio, DTS, and SDDS. Of these coding modes,

LPCM, which is also used for compact disks, is well

known, The remaining coding modes are included in

one type of compression/encoding scheme.

• Multi-Channel Type

[0145] A multi-channel type represents the type of a

multi-channel record of LPCM according to the DVD au-

dio format. Type 1 enables setting of a maximum of six

channels. Even the layout of speakers can be set for

each channel from among combinations of three front

channels, two rear channels, and a sub-woofer.

• Channel Assignment

[0146] In relation to the multi-channel LPCM, there

will now be described the number of channels, the rela-

tionship between each of the channels and the layout of

output speakers, and the relationship between each

channel and a channel group. For example, provided

that a three-channel signal is recorded on a DVD, CHO
(Left Front Speaker) represents a signal which is output

from the left front speaker and is included in a channel

group 1 ; CH1 (Right Front Speaker) represents a signal

which is output from the right front speaker and is in-

cluded in the channel group 1; and CH2 (Surround

Speaker) represents a signal which is output from sur-

round speakers and is included in a channel group 2.

As mentioned previously, if the multi-channel is of type

5 1,21 patterns are available by combination of the front

three channels, the rear two channels, and a sub-woof-

er. Channel assignment information designates the type

of combination pattern among the 21 patterns.

10 • Multi-Stream Reproduce

[01 47] The substantial portion of audio data recorded

in the audio zone according to the DVD audio format is

recorded as only one audio stream. In contrast, the sub-

*5 stantial portion of video data recorded in the video zone

is recorded in the VOB in conjunction with video streams

while being multiplexed on a per-pack basis. Within a

range of limited transfer rate, the VOB can multiplex a

plurality of audio streams into a single audio stream. For

20 instance, the VOB enables multiplexing of a 2-channel/

LPCM audio stream and a multi-channel/LPCM audio

stream into a single audio stream or multiplexing of a

2-channel LPCM audio stream and an AC-3 com-

pressed audio stream into a single audio stream. The

2S user can choose between these two audio streams hav-

ing different reproduce patterns, through designation of

an audio selection value.

• Down-Mix Reproduce

30

[0148] In some case, only the discrete multi-channel

portion of the multi-channel LPCM information pursuant

to the DVD audio format is recorded. In this case, a two-

channel reproduce signal is not recorded. When the

3S player plays back a multi-channel signal, no problem

arises. However, if the multi-channel signal is repro-

duced over only two channels, i.e., CHO and CH1
,
only

a portion of a track is output. For reproducing, over two

channels, all the sound signals recorded over multi-

40 channels, all the recorded channel signals are down-

mixed into L-mix and R-mix signals according to down-

mix coefficients. The thus-mixed L-mix and R-mixed sig-

nals are reproduced over two channels. These opera-

tions are called down-mix reproduce.

45

• Reproduce of Scalable Record

[0149] The multi-channel LPCM data pursuant to the

DVD audio format are recorded separately in two

50 groups; i.e., a channel group 1 and a channel group 2.

A sampling frequency and the number of bits to be quan-

tized may be set differently from one channel group to

another. The channel group I is determined so as to be

assigned a larger sampling frequency and a larger

55 number of bits to be quantized as compared with the

case of the channel group 2.
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• Reproduce of Float-Recording of ChanneLGroup_#2

[0150] The multi-channel LPCM data pursuant to the

DVD audio format are recorded separately in two

groups. The channel group 1 is determined so as to be $

assigned a larger sampling frequency and a larger nurb-

er of bits to be quantized as compared with the case of

the channel group 2. For example, the channel group 1

is assigned fs-96kHz and Qb=24 bits; and the channel

group 2 is assigned fs=48kHz and Qb=16 bits. If two

signals having different numbers of bits to be quantized

are simultaneously reproduced over multi-channels or

reproduced over two channels through down-mix proc-

esses, the noise level of the signal having the smaller

number of bits to be quantized becomes predominant.

In spite of the fact that the channel group 1 has 24 bits

of dynamic range, a resultant multi-channel assumes 1

6

bits of dynamic range. The reason for this is that signals

of each channel group are reproduced with reference to

MSB. However, the foregoing problem can be solved by

reproducing the signals so as to assume the same

number of bits as assumed by the signal having the

smallest number of bits to be quantized, thereby reduc-

ing the level of quantization. For these reasons, the sig-

nals belonging to the channel group 2 are float-record-

ed. More specifically, in relation to the signals belonging

to the channel group 2, there are determined the number

of bits to be quantized and the number of bits by which

the level of quantization is reduced.

•Title Group Selection

[0151] In relation to the DVD audio format, a title

group is the maximum unit which the user can select

and instruct to the player. The user perceives the title

group as a set of musical selections (or tracks). Although

a title group is a set of titles, the user does not perceive

the titles themselves. For instance, provided that ten

tracks of only music data are first reproduced and that

reproduce of two tracks involving video data follows, the

first ten tracks constitute title 1 , and the subsequent two

tracks constitute title 2. However, the numbers assigned

to the tracks are serial numbers in the title group, if the

user desires to first reproduce the tracks involving video

data, the user selects track 11 but not track 1 of title 2.

•Track Selection

[01 52] In the DVD audio format, a track is a unit which

the user can select and instruct to the player. The track

corresponds to one musical selection or chapter.

• Index Selection

[0153] In the DVD audio format, an index is the mini-

mum unit which the user can select and instruct to the

player. The index is a unit formed by further segmenta-

tion of a musical selection (or track) . Therefore, the in-

dex can be used relatively freely. A single index may be

assigned so as to correspond to track numbers (No. 1

,

No. 2, ...) within a single musical selection. Alternatively,

a plurality of indices may be assigned so as to corre-

spond to the same track numbers within the same mu-

sical selection. Indices may be assigned to a prelude,

an interlude, an ending, and a climax of a track (track

numbers, thereby enabling the user to give an instruc-

tion for any of various reproduce patterns.

• Indication of Title Group Time

[0154] Control and indication of an overall length of

time of a title group, an elapsed time relating to a title

group (i.e., a current time), and a remaining time. To en-

able control of these times, times are described in the

first reproduce control information on a per-unit basis.

• Indication of Track Time

[0155] Control and indication of an overall length of

time of a track an elapsed time relating to a track (i.e.,

a current time), and a remaining time. To enable control

of these times, times are described in the first reproduce

control information on a per-unit basis.

• Indication of Index Time

[0156] Control and indication of an overall length of

time of an index, an elapsed time relating to an index (L

e., a current time), and a remaining time. To enable con-

trol of these times, times are described in the first repro-

duce control information on a per-unit basis.

• Spotlight Reproduce

[0157] A reproduce pattern which permits the player

to selectively reproduce a climatic portion of a musical

selection (or track). A plurality of indices are determined

within a track. The indices assigned to climatic portions

are determined such that the segments specified by the

indices correspond to spotlight segments, thereby ena-

bling the player to reproduce solely specified indices,

• Reproduce Using Reproduce Control Command

[01 58] The purpose of this type of reproduce is to fulfill

interactive reproduce patterns.

• Reproduce Using Text Data

[0159] The DVD audio format enables recording of

two types of text data. One type of text data is intensive

text data used for intensively controlling text relating to

the overall DVD, as well as for indicating and retrieving

a track. Another type of text data is real-time text data

to be multiplexed into the audio data. The latter type of

text data is used for indicating the words and title of the
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track during reproduce.

(4.5.1.1) Audio Player

[0160] A method by which an audio player plays back

an audio title (AOTT) will be first described. As men-

tioned previously, the audio player refers to solely

AOTT_SRPT 243 serving as navigation information. In

FIG. 6, AOTT represent titles #2 and #5. When repro-

ducing the title #2, the audio player refers to

AOTT_SRP#2, thereby including the title #2. An ATS

number (ATS#1 in this case) and a title number in that

ATS [see a path represented by P2A(I) shown in FIG. 8]

are read. By reference to corresponding ATSI 211 of

ATS#1 [see a path represented by P2A(2) shown in FIG.

8], the APGCI to which the title corresponds is selected

by use of a title number within the previously-described

ATS. During reproduce, the audio player plays back the

audio pack 43 within the AOB 21 0 according to the APG-

CI specified by the AOTT_SRP#2, thereby reproducing

audio data [see a path represented by P2A(3) shown in

FIG. 8].

(4.5.1.2) Compatible Player

[0161] A method by which a compatible player plays

back an audio title (AOTT) will now be described. The

compatible player refers to ATT_SRPT 242 serving as

navigation information. In FIG. 6, AOTT represents titles

#2 and #5. when the compatible player plays back the

title #2, ATT_SRP#2 is referred to. Since the

ATT_SRP#2 corresponds to AOTT SRPT, the compati-

ble player perceives the title as AOTT. As in the case

with the audio player, the title #2 is included. An ATS

number (ATS#1 in this case) and a title number in that

ATS [see a path represented by P2C(I) shown in FIG.

8] are read. By reference to corresponding ATSI 211 of

ATS#1 [see a path represented by P2C(2) shown in FIG.

8], the APGCI to which the title corresponds is selected

by use of a title number within the previously-described

ATS. During reproduce, the compatible player plays

back the audio pack 43 within the AOB 210 according

to the APGCI specified by the AOTT_SRPT#2, thereby

reproducing audio data [see a path represented by P2C

(3) shown in FIG. 8].

(4.5.2) Image-Only Title (AVTT)

[0162] A path for reproducing an image-only title will

now be described. The image-only title can be repro-

duced by a video player or a compatible player.

(4.5.2.1) Video Player

[0163] Referring to TT_SRPT (a title search pointer

table) 251 as navigation information, a video player per-

forms reproduce according to reproduce procedures

pursuant to the DVD video format. First, the video player

refers to the title search pointer table 251 of the VMG 3.

Here, there is no requirement for one-to-one corre-

spondence between the positions on the individual title

search pointer tables 242 and 243 of the corresponding

5 titles in audio navigation where the search pointers are

described and the positions on the title search pointer

table 241 of the VMG 3 where the title search pointers

are described. More specifically, the titles written in the

ATT search pointer table 242 of the AMGI, the sequence

10 in which these titles are written, the titles written in the

TT search pointer, and the sequence in which these ti-

tles are written may be independently defined.

[0164] To avoid confusion, if a title corresponding to

the TT_SRP 254 of the VMGI is not written into the title

15 search pointer table 251 , in principle the title is written

into the TT search pointer table so as to write the infor-

mation in a more compact manner. For this reason, the

title number may become different, as show in FIG. 8.

More specifically, although seven titles are written in the

20 audio-video compatible DVD shown in FIG. 6, the video

player does not reproduce the tities #2 and #5, which

are AOTTS. In relation to the five titles (titles #1
, #3, #4,

#6, and #7) remaining after removal of the titles #2 and

#5, TT_SRPs are written in the title search pointer table

25 251 . TT_SRPs #1 to #5 written in the title search pointer

table 251 correspond to the titles #1 , #2, #3, #4, and #5

that are written in the center column shown in FIG. 6

and are controlled by the VMG.

[0165] The TT_SRP 254 represents a PGC logically

30 constituting a corresponding title. The video player

reads from the search pointer a VTS number including

the title (VTS #1 in this example) and a title number from

the VTS [see a path represented by P3V(1) shown in

FIG. 8]. Next, by reference to VTS1 11 of the correspond-

35 ing VTS #1 [see a path represented by F3V(2) shown

in FIG. 8], the video player reads the PGCI correspond-

ing to the title, by use of the title number within the pre-

viously-described VTS. As a result, the video player ac-

quires the PGCI and plays back the title as AV data by

40 use of video and audio packs recorded in the VOB [see

a path represented by P3V(3) shown in FIG. 8].

(4.5.2.2) Compatible Player

45 [0166] An explanation will now be given of a case

where a compatible player plays back a video-only title

(AVTT). The compatible player refers only to the

ATT_SRPT 242 as navigation information. The video-

only title (AVTT) shown in FIG. 6 corresponds to titles

50 #4, #6, and #7. When reproducing the title #4, the com-

patible player refers to the ATT_SRP #4, which is an

AVTT_SRP. As a result, the compatible player perceives

the title as a video-only title. As mentioned previously,

the title number of the video-only title does not match
55 the title number referred to by the video player. However,

in subsequent processes, as in the case with the video

player reading a VTS number and a title number from

the TT_SRP, the compatible player reads from the

15

20

25

30

35
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ATT_SRP 245 the VTS number including the title (VTS

#1 in this example) and a title number within the VTS
[see a path designated by P4C(I) shown in FIG. 8]. By

reference to the VTSI 11 of the corresponding VTS #1

[see a path indicated by P4C(2) shown in FIG. 8], the

compatible player reads a PGCI corresponding to the

title, by use of a title number within the VTS. The com-

patible player acquires the PGCI and plays back the title

as AV data by use of a video pack and an audio pack

recorded in the VOB [see a path designated by P4C(3)

shown in FIG. 8].

through a reproduce procedure corresponding to the

video format. Therefore, the video player first refers to

the title search pointer table 251 of the VMG 3, Here,

the title number is #1 and matches the title number of

5 audio navigation. A path followed subsequent to this

step is the same as that described in section (5.2. 1 ), and

hence repetition of its explanation is omitted here [see

the paths designated by Pl(l), P1V(2), and P1V(3)

shown in FIG. 8].

10 -

(4.5.3.3) Compatible Player

(4.5.2.3) Audio Player

[0167] An explanation will be given of a case where

an audio player plays back the video-only title. The au-

dio player refers to solely the AOTT_SRPT 243 as nav-

igation information. Since a relevant AOTT is not written

in the navigation information, the audio player aborts a

reproduce operation (since no description appears in

the area where AOTT_SPR #4 is written in FIG. 8, the

audio player aborts reproduce of the videoonly title).

(4.5.3) Video-Audio Compatible Title (AVTT/AOTT)

[01 68] Video-Audio Compatible Title is reproduced by

the whole players of an audio player, a video player, and

a compatible player. Therefore, an explanation is given

in this order.

[0169] First, an explanation is given of a method by

which an audio player plays back a video-audio com-

patible title. The audio player refers to solely the

AOTT_SRPT 243 as navigation information. In FIG. 6,

the vide-audio compatible title (AVTT/AOTT) corre-

sponds to titles #1 and #3. Hence, when reproducing

the title #1 , the audio player refers to AOTT_SRP #1

and reads an ATS number including the title (ATS #3 in

this case) and a title number within the ATS [see a path

designated by PTA(1) shown in FIG. 8]. Next, by refer-

ence to ATSI 212 of the relevant ATS #3 [see a path

designated by P1 A(2) shown in FIG. 8], the audio player

reads an APGCI corresponding to the title by use of the

title number in the ATS. Here, the ATS#3 does not in-

clude any substantial portion of the audio data, and the

APGCI represents a procedure through which an audio

pack recorded in the VOB 10 of the VTS #1 is repro-

duced. Accordingly, the audio player plays back only the

audio pack recorded in the VOB 10 according to the

APGCI, thereby reproducing only the audio data (see a

path designated by P1 A(3) shown in FIG. 8].

(4.5.3.2) Video Player

[0170] An explanation will now be given of a case

where a video player plays back a video-audio compat-

ible title.

[0171] As mentioned previously, regardless of the

type of a disk, the video player performs reproduce

[0172] An explanation will be given of a case where a

compatible player plays back a video-audio compatible

is title. The compatible player refers to solely the

ATT_SRPT 242 as navigation information. Accordingly,

by reference to the ATT_SRP#1 , the compatible player

perceives tne title as AVTT. In a subsequent process,

as in the case with the Video player reading the VTS
20 number and the title number from the TT_SRP 254, the

video player reads from the ATT_SRP 245 a VTS

number including the title (VTS #1 even in this case) and

a title number in the VTS [see a path designated by PIC

(I) shown in FIG. 8], Since a subsequent path is the

25 same as that described with reference to the video play-

er [see paths designated by P1 C(2) and P1 G(3)], repe-

tition of its explanation is omitted here.

[0173] As has been described above, in addition to

video navigation information and audio navigation infor-

30 mation, a DVD stores information used for integrating

together these information items as first reproduce con-

trol information or information used for linking these in-

formation items, thereby eliminating confusion, which

could otherwise arise when a different type of player

35 having different reproduce capability plays back a title

whose reproduce pattern is different.

(5) Second Reproduce Control Information

40 [0174] Of the data recorded on the audio DVD, the

second reproduce control information will now be de-

scribed. The second reproduce control information des-

ignates SAPPT 204 recorded at the head of the audio

zone. This SAPPT corresponds to a set of audio titles

45 recorded on the disk and reproduce control information

required for reproducing the audio data of the video-au-

dio compatible title (AVTT/AOTT) in a limited pattern.

[0175] Of the reproduce patterns (or functions) which

are prepared beforehand and can be fulfilled by use of

50 the APGCI serving as the first reproduce control infor-

mation, two-channel reproduce, changing of attributes

on a per-track basis, an audio coding mode (compatible

with only linear PCM), down-mix reproduce, scalable re-

cording, float-recording of ChanneLGroup_#2, selec-

ts tion of a title group, track selection, and indication of a

titie group time and a track time can be fulfilled by use

of SAPPT, which serves as the second reproduce con-

trol information.

45

50

1ft
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[0176] As mentioned previously, in the audio DVD,

substantial data, i.e., audio data, are recorded in the in-

dividual ATSs 203 or VTSs 4. Of the first reproduce con-

trol information, information about the addresses of cells

and time information are written as APGCI in the ATSI

211 of each of the ATSs 3. Accessory information relat-

ing to the attribute of the audio data (AOB) is written in

the ATSI 211 in each of the ATSs 3. Accordingly, repro-

duce of the audio data belonging to each of the title

groups requires referring to the ATSI in each of the ATSs

and acquisition of reproduce control information (APG-

CI) and attribute information.

[0177] The reproduce control information (APGCI)

within the control data of the ATSI 211 comprises infor-

mation for merely reproducing a track, as well as various

information items for fulfilling various functions, e.g., in-

formation relating to individual cells and information for

searching a track and for performing special reproduce

operations. However, a majority of unsophisticated play-

ers such as portable players do not usually require many

functions, and only a portion of the reproduce control

information (APGCI) is used for such players. Every

time a title is changed to another, new reproduce control

information (AGPCI) must be read from the disk and re-

corded in memory. To ascertain the total number of

tracks recorded over the disk, the attributes of tracks,

and presence of overlapping tracks, all the reproduce

control information items (APGCIs) must be read, re-

trieved and computed, consuming much time and ren-

dering reproduce inefficient.

[0178] In the present invention, reproduce control in-

formation for limitedly reproducing all the tracks (musi-

cal selections) -which are included in the audio title

(AOTT) recorded on the DVD and can be reproduced

over two channels or for reproducing data in a part of all

the reproduce patterns prepared beforehand- is record-

ed as second reproduce control information (SAPPT) in

the lead-in area LI or at the head of the audio zone. As

a result, even in a case where any track belonging to a

certain title group is reproduced, reproduce control in-

formation can be readily and quickly obtained without

the player becoming aware of a title and ATS and VTS

to which the title belongs, by reference to the SAPPT,

thereby enabling smooth reproduce. More specifically,

so long as reproduce control information is recorded in

the lead-in area LI or at the head of the audio zone, re-

produce control information required for reproducing a

track immediately after loading of an audio DVD can be

obtained.

[0179] As mentioned previously, the video-audio

compatible DVD has a video zone pursuant to the DVD
video format and an audio zone pursuant to the DVD
audio format. The data that can be reproduced from the

video-audio compatible DVD are AV data [movie data

accompanied by audio data] such as movies and audio

data. First reproduce control information items are re-

corded on the video-audio compatible DVD separately

so as to correspond to individual players, in order to pre-

vent confusion, which could otherwise arise when the

information items are reproduced by means of any of

various players. In contrast, second reproduce control

information is relevant solely to the information relating

s to tracks which can be reproduced over two channels

and is used for reproducing a title recorded in only a

portion of the reproduce patterns. Although reproduce

of the title by use of the first reproduce information has

been described with reference to section (4), reproduce

10 control making use of the second reproduce control in-

formation corresponds to the reproduce of both an audio

title and a video-audio compatible title by use of an audio

player, which has been described with reference to sec-

tion (4.5.1).

is [0180] In the case shown in FIG. 6, seven title groups

are present on the video-audio DVD. Each of the title

groups corresponds to a single title (for example, title

group #1 corresponds to title #1 , and title group #2 cor-

responds to title #2).

20 [0181] For the audio player that can reproduce only

audio data, the title group may be perceived as corre-

sponding to a single conventional CD album. In the case

of the DVD shown in FIG. 6, the user may perceive that

four different CD albums are recorded on a single audio

25 DVD. The user selects a desired title group as if select-

ing a desired CD album from four different CD albums.

However, the user having a compatible player may per-

ceive seven title groups, in a case where there are vid-

eo-only titles as shown in FIG. 6, the user must issue

30 an instruction for "title group #5" in spite of the fact that

when using the audio player the user actually selects

the fourth title group. Accordingly, the user must issue

an instruction for a desired title group through visual

checking of the title on the jacket of the DVD.

35 [0182] The information recorded on the SAPPT In-

cludes track (musical selection) numbers for each title

group and start and end addresses of individual tracks.

These addresses may be absolute addresses on the au-

dio DVD or relative addresses on the audio DVD in re-

40 lation to the location where the SAFPT is recorded. Fur-

ther, a channel assignment which serves as information

about the attributes of individual tracks, a sampling fre-

quency fs, and the number of quantized bits Qb are also

written in the SAPPT Moreover, a start time and repro-

45 duce time of each of the tracks are also described in the

SAPPT as time information relating to the tracks. FIG.

9 shows one example of information items written in the

SAPPT having the logical structure shown in FIG. 6, and

FIG. 10 shows the relationship between the logical

so structure shown in FIG. 6 and the physical layout of the

disk.

[0183] When the user specifies a title group to be re-

produced, an information reproducing apparatus can

acquire information about all the tracks pertaining to a

55 title group concerned, by reading only the SAPPT. The

thus-obtained information corresponds to a portion of

the APGCI serving as the previously-described first re-

produce control information. By reference to the ad-

10
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dress information about individual tracks written in the

SAPPT, audio data recorded in the ATSs or the audio

data recorded ir. the VTSs ranging from the start ad-

dress to the end address are reproduced. Reproduce of

tracks by use of the SAPPT that serves as the second

reproduce control information does not require the play-

er to refer to the APGCI that serves as the first reproduce

control information. However, reproduce of tracks by

use of the SAPPT enables only a reproduce pattern in

which, for example, linear PCM audio data are repro-

duced over two stereo channels. Thus, a variety of in-

teractive reproduce patterns based on the APGCI can-

not be carried out through reproduce based on the

SAPPT
[01 84] Further, the SAPPT includes audio attribute in-

formation. This audio attribute information relates to the

attributes of audio data of all the tracks which are re-

corded on the audio DVD and can be reproduced over

two channels. The attribute information is formed from

the information required for reproducing audio data over

two tracks. More specifically, the audio attribute infor-

mation comprises a method of encoding audio data, a

sampling frequency, the number of quantized bits, the

number of channels included as audio data, and chan-

nel assignment information representing the individual

channels and the channel group. Reproduce by use of

the SAPPT that serves as the second reproduce control

information does not require the player to refer to the

AMG and ATSI that serve as the first reproduce control

information. The audio DVD player automatically adapts

to these audio attribute information items and performs

reproduce operations.

[0185] Reproduce by use of the SAPPT that serves

as the second control information also yields the follow-

ing advantages. The DVD audio format enables dupli-

cated use of the same track (music selection) under an-

other title. For example, the title group #3 may be con-

figured so as to include the tracks that are originally in-

cluded in the title groups #1 and #2. More specifically,

the audio data that are identical to those of track #1 of

the title group #1 may be included in the title group #3.

The audio data corresponding to these overlapping

tracks are identical and have the same address attribute

information,

[01 86] The player determines whether or not there is

an overlap between tracks, by comparing the address

information recorded in the SAPPT The address infor-

mation relating to any track that has been reproduced

before now is stored in memory, and a determination is

made as to whether or not address information identical

with the address information relating to a track to be cur-

rently reproduced is already present in the memory. If

the same address information is not resident in the

memory, the current track is reproduced. In contrast, if

the same address information is resident in the memory,

the current track is determined to be an overlapping

track, and the player stops reproducing the track.

[0187] As mentioned above, so long as a determina-

tion has been made as to the presence or absence of

an overlap between tracks, the same track can be pre-

vented from being reproduced in a overlapping manner

or can be prevented from being dubbed onto a mini disk

5 (MD) in a duplicated manner, when audio data recorded

on the audio-only DVD are dubbed onto another infor-

mation recording medium such as an MD.

[0188] As mentioned previously, the user perceives

one title group as corresponding to a single conventional

10 CD album. Therefore, in the previous example, provided

that the user sends to the player an instruction for re-

producing tracks from the title group #1 to the title group

#3, repetitions of reproduce of the same track are car-

ried out (such a reproduce mode will be hereinafter re-

15 ferred to as a "normal reproduce"), Some users may not

prefer such repetitions of the same track. Further, in a

case where tracks are dubbed from such an audio DVD
onto an MD, repetitions of recording of the same track

are carried out disadvantageous ly. In such a case, over-

do lapping tracks can be readily detected by describing

overlap flags in the SAPPT beforehand, A determination

as to whether or not there are overlapping tracks is

made by referring to the flags or comparison among ad-

dress information items. If the overlapping tracks are not

25 reproduced, repetitions of reproduce of the same track

can be prevented. More specifically, all the substantial

audio data (tracks) recorded on the disk can be repro-

duced once (such a reproduce mode will be hereinafter

referred to as "non-overlapping reproduce").

30 [0189] Further, a reproduce time is recorded on the

SAPPT More specifically, a reproduce time of each

track, a total length of reproduce time of each title group,

a total length of reproduce time of the disk, and a total

length of recording time of the disk are recorded in the

35 SAPPT. The total length of reproduce time of the disk

corresponds to a time required for reproducing the

tracks of each group in sequence (i,e., for ordinary re-

produce of tracks). In contrast, the total length of repro-

duce time of a disk corresponds to a total length of re-

40 produce time in a non-overlapping reproduce mode in

which the same track is not repeatedly reproduced. The

total length of recording tie is information useful for dub-

bing tracks from the audio DVD onto a tape. Alternative-

ly, only a reproduce time of each track is stored in the

45 SAPPT, and a total length of reproduce time for each of

various combinations of tracks may be obtained by ad-

dition of the reproduce times of the individual tracks. For

example, a total length of reproduce time of a disk may

be obtained through summation of the reproduce times

50 of the tracks included in all the title groups. The total

length of recording time of the disk is obtained by making

a determination as to the presence or absence of over-

lapping tracks, by referring to overlapping flags or com-

parison between the address information items, and by

55 summation of the reproduce times of the tracks included

in all the title groups exclusive of overlapping tracks.

on
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(6) Player

(6.1) Video DVD Player

[0190] As shown in FIG. 11, the video DVD player ac-

cording to the present embodiment comprises a pickup

80; a demodulation and correction section 81; stream

switches 82 and 84; a track buffer 83; a system buffer

85; a multiplexer 86: a video buffer verifier (VBV) buffer

87; a video decoder 88; a sub-picture buffer 89; a sub-

picture decoder 90; a mixer 91; an audio buffer 92; an

audio decoder 93; an input section 98; a display 99; a

system controller 100; a drive controller 101; a spindle

motor 102; and a slider motor 103. Of the circuit config-

uration of the video DVDplayer, only blocks relating to

reproduce of video and audio signals are shown in FIG.

11 . The pickup 80, the spindle motor 102, and a servo

circuit for servo-controlling the slider motor 1 03 are iden-

tical with those of conventional technique, and hence

their descriptions and detailed explanations are omitted

here.

[01 91 ] The operation of the video DVD player will now

be described,

[0192] The pick up 80 includes an unillustrated laser

diode, a beam splitter, an objective lens, and a photo

detector. The pick up 80 radiates a light beam B onto

the DVD 1 as reproduce light and receives light resulting

from the light beam B being reflected from the DVD 1

,

thereby outputting a detection signal Sp corresponding

to data pits formed in the DVD 1 . At this time, in order

to correctly radiate the light beam B onto the data tracks

on the DVD 1 as well as to correctly bring the light beam

B into focus on the information recording surface of the

DVD 1 , the unillustrated objective lens is subjected to

tracking servo control and focusing servo control by the

same method as that conventionally used.

[0193] The detection signal Sp output from the pick

up 80 is inputted to the demodulation correction section

81 , where the signal is subjected to demodulation and

error-correction processing to thereby produce a de-

modulation signal Sdm. The thus-produced demodula-

tion signal Sdm is outputted to the stream switch 82 and

the system buffer 85.

[01 94] The stream switch 82 that receives the demod-

ulation signal Sdm is opened or closed by means of a

switch signal Sswl output from the drive controller 101

.

When in a closed state, the stream switch 82 permits

passage of the thus-received demodulation signal Sdm,

exactly as it is, and outputs to the track buffer 83. In con-

trast, when in an open state, the stream switch 82 does

not output the demodulation signal Sdm, and hence un-

necessary information (i.e., the demodulation signal) is

not input to the track bluffer 63. The track buffer 83 that

receives the demodulation signal Sdm is formed from

FIFO (First-in-first-out) memory or the like, temporarily

stores the received demodulation signal Sdm, and con-

tinuously outputs the thus-stored demodulation signal

Sdm when the stream switch 84 is in a closed state.

[0195] The stream switch 84 that continuously re-

ceives the demodulation signal Sdm is opened or closed

by means of a switch signal Ssw2 output from the sys-

tem controller I00 so as to prevent, during a demultiplex-

5 ing operation by the demultiplexer 86, an overflow in var-

ious buffers on a subsequent stage or interruption of de-

coding operations, which would otherwise be caused

when the stream switch 84 becomes depleted. The sys-

tem buffer 85 that receives the demodulation signal

10 Sdm, as the track buffer 83, stores management infor-

mation (such as VMG 3) -which is first detected at the

time of loading of the DVD 1 and relates to the overall

information recorded on the DVD 1 - or the VTS 11 pro-

vided for each VTS 4, outputs the management infor-

ms mation or the VTS 11 to the system controller 100 as

control information Sc, temporarily stores the DSI data

51 recorded in each navigation pack 41 during repro-

duce, and outputs the DSI data 51 to the system con-

troller 100 as control information Sc.

20 [0196] The demultiplexer 86 that continuously re-

ceives the demodulation signal Sdm by way of the

stream switch 84 extracts video data, audio data, and

sub-picture data for each pack from the demodulation

signal Sdm, extracts PCI data from the same for each

25 navigation pack 41 , and outputs the thus-extracted data

to the VBV buffer 87, the sub-picture buffer 89, and the

audio buffer 92 as a video signal Sv, a sub-picture signal

Ssp, an audio signal Sad, and a PCI signal Spc. At this

time, the demultiplexer 86 extracts a pack header from

30 each pack (including the audio packs 43) and a packet

header from each packet and outputs the information

Included in these headers to the system controller 100

as a header signal Shd.

[0197] The VBV buffer 87 that receives the video sig-

35 nal Sv is formed from FIFO memory or the like, tempo-

rarily stores the video signal Sv, and outputs the video

signal 5v to the video decoder 88. The VBV buffer 87

compensates for variations in the quantity of data for

each picture in the video signal Sv compressed accord-

40 ing to the MPEG 2 scheme. The video signal Sv that

have subjected to compensation for variations in the

quantity of data is input to the video decoder 88, where

the signal is demodulated into a demodulated video sig-

nal Svd according to the MPEG 2 scheme. This demod-

45 ulated video signal Svd is output to the mixer 91 . In con-

trast, the sub-picture buffer 89 that receives the sub-pic-

ture signal Ssp temporarily stores the thus-received

sub-picture signal Ssp and outputs this sub-picture sig-

nal Ssp to the sub-picture decoder 90. The sub-picture

50 buffer 39 outputs sub-picture data 44 included in the

sub-picture video signal Ssp in synchronism with the

video data 42 corresponding to the sub-picture data 44.

The sub-picture signal Ssp in synchronism with the vid-

eo data 42 is input to the sub-picture decoder 90, where

55 the signal is demodulated into a demodulated sub-pic-

ture signal Sspd. This demodulated sub-picture signal

Sspd is output to the mixer 91

.

[01 98] The demodulated video signal output from the

01
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video decoder 88 and the demodulated sub-picture sig-

nal Sspd output from the sub-picture decoder 90 [in syn-

chronism with the corresponding demodulated video

signal Svd) are mixed together by means of the mixer

91
,
thereby producing a final video signal Svp to be dis-

played. This video signal Svp is output to a display'sec-

tion such as an unillustrated CRT (cathode ray tube)

.

[01 99] The audio buffer 92 that receives the audio sig-

nal Sad is formed from FIFO memory or the like. The

audio buffer 92 temporarily stores the thus-received au-

dio signal Sad and outputs the audio signal Sad co the

audio decoder 93. On the basis of the header control

signal She output from the system controller 100, the

audio buffer 92 outputs the audio signal Sad in synchro-

nism with the video signal Sv or sub-picture signal Ssp

including corresponding video data, Depending on the

output state of the corresponding video data, the audio

buffer 92 delays the audio signal Sad. The audio signal

Sad whose timing is controlled so as to become syn-

chronized with corresponding video data is output to the

audio decoder 93. On the basis of the header control

signal She output from the system controller 100, the

audio signal Sad is reproduced through linear PCM and

is output to unillustrated speakers as a demodulated au-

dio signal Sadd. In the audio DVD including solely audio

data, there is no necessity for reproducing audio data in

synchronism with video data.

(6.2) Audio DVD Player

[0200] The previously-described audio DVD player

will now be described by reference to FIG. 1 2. As shown

in FIG. 12, the audio DVD player differs from the video

DVD player shown in FIG. 11 in terms of configuration

of circuits provided on the stage subsequent to the de-

multiplexer 86. in other respects, both the audio DVD
player and the video DVD player are Identical in config-

uration with each other. For this reason, an explanation

will be given of solely configuration of circuits provided

on the stage subsequent to the demultiplexer 86.

[0201] The demultiplexer 86 that continuously re-

ceives the demodulated signal Sdm by way of the

stream switch 84 extracts audio data from the demodu-

lated signal Sdm for each pack and outputs this audio

data to the audio buffer 92 as the audio signal Sad. The

audio buffer 92 that receives the audio signal Sad is

formed from FIFO memory or the like, temporarily stores

the thus-received audio signal Sad, and outputs the au-

dio signal Sad to the audio decoder 93. The audio signal

Sad is input to the audio decoder 93 and is reproduced

on the basis of the control signal She output from the

system controller 100 to thereby produce the demodu-

lated audio signal Sadd. This demodulated audio signal

Sadd is output to unillustrated speakers.

[0202] FIG. 13 shows the configuration of the audio

decoder 93. As shown in the drawing, the audio decoder

93 comprises a signal processing section 120 including

a digital filter, etc., a digital-to-analog converter 1 21 , an

analog output circuit 1 22 including an amplifier, a digital

output circuit 123, a system microcomputer 124 includ-

ing RAM 124a, and a clock circuit 125.

[0203] The system microcomputer 124 exchanges a

5 control signal Sea relative to the system controller 100

and controls operations of the clock circuit 125, the sig-

nal processing section 120, the digital-to-analog con-

verter 121, and the analog output circuit 122. The sys-

tem microcomputer 124 has built-in RAM 124a. The
10 RAM 124a temporarily stores the audio attribute infor-

mation supplied from the system controller 100 as the

control signal Sea. The system microcomputer 124 re-

fers to the audio attribute information stored in the RAM
1 24a and supplies the contents of the information to the

15 clock circuit 125 and the signal processing section 120.

More specifically, the system microcomputer 124 sup-

plies sampling frequency information included in the au-

dio attribute information to the clock circuit 125. The

clock circuit 125 has an oscillator and supplies a clock

20 signal fs corresponding to the received sampling fre-

quency to the signal processing section 120. Further,

the system microcomputer 124 supplies to the signal

processing section 120 the sampling frequency, the

number of quantized bits, the number of channels, and

25 information as to whether or not the audio signal has

been emphasized, all of which are included in the audio

attribute information. The system microcomputer 124

further supplies information about the number of chan-

nels to the digital-to-analog converter 121. Further, the

30 system microcomputer 124 supplies to the analog out-

put circuit 122 information about the degree of amplifi-

cation of a signal of each channel. The information about

the degree of amplification of each channel is included

in the audio attribute information and can be supplied

35 from the system controller 100.

[0204] Through use of the clock signal fs received

from the clock circuit 1 25, the signal processing section

120 demodulates the audio signal received from the au-

dio buffer 92 or subjects the audio signal to bandwidth

40 limitation, according to information relating to the encod-

ing method (e.g. , liner PCM or Dolby AC3) received from

the system microcomputer 124, a sampling frequency,

and the number of quantized bits. Further, the signal

processing section 120 subjects the audio signal to de-

45 emphasis processing according to the information as to

whether or not the audio signal has been emphasized

and outputs the thus-processed signal to the digital-to-

analog converter 121. According to the channel infor-

mation received from the system microcomputer 124,

50 the digital-tc-analog converter 1 21 splits an input signal

on a per-channel basis and outputs the thus-split signals

to the analog output circuit 1 22 as analog signals on a

per-channel basis. The signal processing section 120

outputs the digital audio signal Sadd to the outside by

55 way of the digital output circuit 1 23.

[0205] Real-time data such as real-time text are out-

put to an RTI buffer from the demultiplexer and are tem-

porarily stored therein. The data thus-stored in the de-

oo
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multiplexer are output to the RTI decoder on the basis

of the control signal She output from the system control-

ler 100. Wordings are displayed on an unillustrated dis-

play apparatus. If anecessity fortemporarily interrupting

an audio output (i.e., a pause) during reproduce imme- 5

diately after an access to desired data is detected, the

system controller 1 00 outputs a pause signal sea to the

audio decoder 93. The audio decoder 93 temporarily de-

modulates output of the demodulated audio signal

Sadd.

(7) Reproduce Using First Reproduce Control

Information, and Reproduce Method Using Second

Reproduce Control Information

(7.1) Reproduce Using First Reproduce Control

Information

[0206] Title reproduce is basic to reproduce using the

first reproduce control information. Reproduce of an au-

dio-only DVD having a logical structure as shown in FIG.

1 9 will now be described while primarily referring to title

reproduce.

[0207] The audio only-DVD has a volume including ti-

tle groups #1 to #3'. The title group #1 comprises titles

#1 to title #j-1 , and the title #1 has three tracks. The title

#j-1 has to tracks i-1 , i. Each of the remaining tracks has

one or a plurality of tracks. The title group #2 comprises

titles #j, #j+1 . The title #j has tracks ranging from 1 to
D
m,

u
and the title #j+1 has tracks ranging from m+1 to

"n." The title group #3 comprises a single title #j+2, and

the title #j+2 has tracks 1 and 2. The relationship be-

tween the title group and the tities is written in the AOTT
search pointer, as mentioned previously with reference

to section (4). Accordingly, the AOTT search pointer

must be read first.

[0208] FIGs. 14 through 16 show operations of the

player when the first reproduce control information is

used. When the audio-only DVD is inserted into the play-

er, the player reads the AMG after having checked the

lead-in area LI and a read file structure of UDF (step

51) . In response to an instruction from the user, the play-

er acknowledges the title group to be reproduced (step

52) . If no instruction is input by the user, the player ac-

knowledges a predetermined title group, for example,

the title group #1 or all the title groups, as a title group

to be reproduced. The following description is based on

the assumption that the user will select the title group #2.

[0209] The title search pointer that serves as naviga-

tion information about the titles Included in the thus-se-

lected title group is stored in memory (step S3). Since

the title group #2 is selected, the title search pointer to

be stored in memory corresponds to the title #j and the

title Since the DVD is an audio-only DVD, the

search pointer which is actually stored in memory cor-

responds to AOTT_SRPT#j and AOTT_SRPT#j+1. Af-

ter completion of storage of the search pointer, the play-

er commences reproduce of tities (step S4). The pick

up is jumped to the ATS#2 where the substantial data

of the title #j and reproduce control information therea-

bout are recorded (step 55). The player reads the ATSI

recorded in the ATS#2 (step S6) and reads the APGCI

recorded in the ATSI that serves as the reproduce con-

trol information about the title #j (step S7).

[0210] By means of the thus-read information of the

APGCI, the player can admit tracks included in the title

#j as tracks 1 through
nm B

and prepares an address table

for each of the tracks (step S8). Next, the player ac-

quires the start and end addresses of each of the titles

(steps S9 to S15). Under a more specific method of ac-

quiring addresses, the player determines whether or not

the address information acquired in step S9 corre-

sponds to the start address of the head of the track. If

the information corresponds to the start address (or if

the result of step S9 is YES), processing proceeds to

step S11 , and the start address of the track is stored in

memory. If this is not the case (or if the result of step S9

is NO), processing proceeds to step S10, where the

player refers to the next address information. Then,

processing returns to step S9.

[0211] After acquisition of the start address of the

track, the player determines whether or not the next ad-

dress information corresponds to the end address of the

sane track (step S12). If the information corresponds to

the end address (or if the result of step S12 is YES),

processing proceeds to step S14, where the end ad-

dress of the track is stored in memory. In contrast, if this

is not the case (or if the result of step S12 is No),

processing proceeds to step S13, where the player re-

fers to the next address information and returns to step

S12. If the player has acquired both the start and end

addresses of the track, processing proceeds to step

515, where the player determines whether or not the

start and end addresses of all the tracks included in the

title to be reproduced have been acquired. If there is a

track whose addresses are not yet acquired (or if the

result of step S15 is NO), processing returns to step S9,

where a step of acquiring address information is repeat-

ed. If the start and end addresses of all the tracks in-

cluded in the title to be reproduced have been acquired

(or if the result of step S15 is YES), preparation of the

address table is completed, and the track is reproduced.

[021 2] To reproduce the track, Y is first set to 0 in step

516. Next, processing proceeds to step S17, where a

track number is incremented with i taken as i + 1 (H+1 ).

The player is set so as to match the attribute information

of track number Y (step S18), The start and end ad-

dress of the track number "i
B
are loaded from the ad-

dress table prepared previously (step S 1 9), On the basis

of the thus-loaded start address, the pick up is moved

to the location on the disk where the substantial data of

the track number V are recorded (step S2C), and the

AOBs are reproduced (step S21), When the address

that is currently reproduced reaches the end address of

the track number Y (or if the result of step S22 is YES),

processing proceeds to step S23. In contrast, if the ad-

15

20

25

30

35

40

45

50

03



45 EP 0 949 622 A2 46

dress that is currently reproduced has not yet reached

the end address of the track number Y (or if the result

of step S22 is NO), processing returns to step S21,

where the AOBs are continuously reproduced.

[0213] In step S23, a determination is made as to

whether or not the track number Y has reached the

number of tracks included in the title (if title number is

#2, i=m). If the track number Y has already reached the

number of tracks included in the title (or if the result of

step S23 is YES), it is determined that all the tracks in-

cluded in the title #j have been reproduced, and

processing proceeds to step S24, where reproduce of

the title #j is finished. In contrast, if the track number Y
has not yet reached the number of tracks included in the

title (or if the result of step S23 is NO), there still remain

tracks which have not yet been reproduced. Hence,

processing returns to step S17, and the next track will

be reproduced. After completion of reproduce of the title

#j, a determination is made in step S25 as to whether

or not there still remains the next title to be reproduced.

If there still remains titles to be reproduced (or if the re-

sult of step 525 is YES), the player refers to the title

search pointer of the title #j+1 stored in step S3 and re-

peats the processing relating to the steps subsequent

to step S4 in the same manner as that performed at the

time of reproduce of the titie #j. If no titie to be repro-

duced remains (or if the result of step S25 is N09, re-

produce is completed.

(7.2) Reproduce Using the Second Reproduce Control

Information

[0214] The operation of the player when the SAPPT
serving as the second reproduce control information is

used will now be described by reference to FIGs. 1 7 and

18. Here, the following description is also based on the

assumption that an audio-only DVD having a logical

structure as shown in FIG. 19 will be reproduced.

[0215] When the audio-only DVD is inserted into the

player, the SAPPT recorded at the head of the audio

zone is stored in memory (step S1 00). Next, In response

to an instruction from the user, the-player checks a title

group to be reproduced (step S101). If no instruction is

entered by the use, the player acknowledges a prede-

termined title group, for example, the title group #1 or

all the title groups, as a title group to be reproduced. The

following description is based on the assumption that

the user selects the title group #2. Of the thus-stored

SAPPT, the address and attribute information about all

the tracks whose title group number is 2 are stored in

memory (step S102). In contrast with reproduce using

the first reproduce control information, reproduce using

the second reproduce control information does not in-

volve any necessity for the player to acknowledge the

title and the ATSs including the title. If the title group to

be reproduced is determined, the player can acquire all

the information Items required for reproducing the tracks

included in the title group over two channels, by refer-

ence to the SAPPT. Since the title group #2 is selected,

the information to be stored in memory relates to tracks

from #1 to #n,

[0216] To reproduce the track, Y is first set to 0 (i=0)

5 in step S103. Next, processing proceeds to step S104,

where a track number is incremented with i taken as i +

1 (bi+1). The player is set so as to match the attribute

of sound data of track number Y (step S105). On the

basis of the start address of the track number n
i,

n
the

io pick up is moved to the location on the disk where the

substantial data of the track number Y are recorded

(step S106), and the AOBs are reproduced (step S107).

When the address that is currently reproduced reaches

the end address of the track number Y based on the

75 SAPPT of the track number Y (or if the result of step

S108 is YES), processing proceeds to step S109. In

contrast, if the address that is currently reproduced has

not yet reached the end address of the track number Y
(or if the result of step S108 is NO), processing returns

20 to step S107, where the AOBs are continuously repro-

duced.

[0217] In step S109, a determination is made as to

whether or not the track number Y has reached the

number of tracks included in the title group (if title

25 number is #2, i=n). If the track number Y has already

reached the number of tracks included in the title group

(or if the result of step S190 is YES), it is determined

that all the tracks included in the title group #2 have beer,

reproduced, and reproduce of the title group #2 is com-

30 pleted. In contrast, if the track number Y has not yet

reached the number of tracks included in the title group

#2 (or if the result of step S1 09 is NO), there still remain

tracks which have not yet been reproduced. Hence,

processing returns to step S104, and the next track will

35 be reproduced. After completion of reproduce of all the

tracks of the title group #2, reproduce is completed.

[0218] As mentioned above, even when the player

plays back any track pertaining to any title group, the

player can readily and quickly acquire reproduce control

information by referent to the SAPPT, thus enabling

smooth reproduce. More specifically, since the second

reproduce control information is recorded in the lead-in

area LI, in the AMG, or at the head of the audio zone,

the player can immediately acquire reproduce control

45 information required for reproduce after the audio DVD
disk has been inserted into the player. Hence, the

present invention enables fulfillment of a variety of com-

plicated functions and interactive reproduce through

use of first reproduce control information. In a case

so where a portion of limited functions is fulfilled, reproduce

can be effected through simple processing by use of

second reproduce control information.

[021 9] According to a first aspect of.the present inven-

tion, the second reproduce control information for repro-

55 ducing the substantial data in a portion of reproduce pat-

terns is recorded, thereby simplifying reproduce

processing when substantial data are reproduced in a

portion of reproduce patterns.

OA
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[0220] According to a second aspect of the present

invention, the second reproduce control information is

recorded in a predetermined location of a program area.

Therefore, when reproducing the substantial data in a

portion of the reproduce patterns, the player can make

a direct access to the predetermined location.

[0221] According to a third aspect of the present in-

vention, the reproduce patterns can be set for each

track, thereby enabling reproduce of the substantial da-

ta in various reproduce patterns satisfying the user's de-

mand.

[0222] According to a fourth aspect of the present in-

vention, all the tracks can be reproduced by means of

an information reproducing apparatus which can repro-

duce all the tracks, by use of the first reproduce control

information. Further, for example, a portable player

whose functions are limited and which can reproduce

only a portion of the tracks can readily perform process-

ing operations by use of the second reproduce control

information.

[0223] According to a fifth aspect of the present inven-

tion, there are provided first reproduce control informa-

tion for use with an information reproducing apparatus

capable of reproducing substantial data into all the re-

produce patterns, and second reproduce control infor-

mation for use with an information reproducing appara-

tus capable of reproducing the substantial data into only

a portion of the reproduce patterns. As a result, repro-

duce processing performed by the player capable of re-

producing the substantial data into only a portion of the

reproduce patterns can be simplified.

[0224] According to a sixth aspect of the present in-

vention, since only the information required for repro-

ducing the tracks in a portion of the reproduce patterns

is recorded as the second reproduce control informa-

tion, information relating to the tracks to be reproduced

can be readily reproduced without involvement of com-

plicated processing.

[0225] According to a seventh aspect of the present

invention, the second reproduce control information can

be obtained prior to reproduce of the substantial data.

[0226] According to an eighth aspect of the present

invention, the second reproduce control information can

be obtained prior to reproduce of the substantial data.

Further, only audio data of the substantial data in the

video zone can be reproduced by use of the second re-

produce control information.

[0227] According to a ninth aspect of the present in-

vention, the substantial data can be reproduced by read-

ing the second reproduce control information, and a ne-

cessity for extracting required reproduce control infor-

mation from the first reproduce control information may

be eliminated, thus enabling simplification of reproduce

processing.

[0228] According to a tenth aspect of the present in-

vention, information relating to a track to be reproduced

can be readily obtained without involvement of compli-

cated processing.

Claims

1. An information recording medium on which are re-

corded substantia! data and reproduce control in-

5 formation for reproducing the substantial data,

wherein

the reproduce control information comprises:

first reproduce control information required for

io reproducing the substantial data in all available

reproduce patterns; and

second reproduce control information required

for reproducing the substantial data in a part of

all the available reproduce patterns.

75

2. The information recording medium as defined in

Claim 1 , wherein

the substantial data are divided into one or a

20 plurality of tracks and are defined as one or a

plurality of titles, each corresponding to a logi-

cal set comprising one or the plurality of tracks;

the first reproduce control information is record-

ed on a per-title basis so as to spread over the

25 information recording medium; and

the second reproduce control information cor-

responds to reproduce control information

items about the tracks recorded on the informa-

tion recording medium being collectively re-

30 corded in a predetermined location of a pro-

gram area.

3. The information recording medium as defined in

Claim 2, wherein

35 the tracks comprise:

tracks to be reproduced in all the reproduce pat-

terns; and

tracks to be reproduced in only a portion of the

40 reproduce patterns.

4. The information recording medium as defined in

Claim 2, wherein

45 the first reproduce control information corre-

sponds to reproduce control information used

in an information reproducing apparatus capa-

ble of reproducing all the tracks: and

the second reproduce control information cor-

50 responds to reproduce control information used

with an information reproducing apparatus ca-

pable of reproducing a portion of the tracks.

5. The information recording medium as defined in

55 Claim 1 , wherein

the first reproduce control information corre-

sponds to reproduce control information used

75
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with an information reproducing apparatus ca-

pable of reproducing the substantial data in all

the available reproduce patterns; and

the second reproduce control information cor-

responds to reproduce control information used 5

with an information reproducing apparatus ca-

pable of reproducing the substantial data in a

portion of the reproduce patterns.

6. The information recording medium as defined in to

Claim 2, wherein.

the second reproduce control information com-

prises at least address information, attribute in-

formation, and reproduce times relating to the *5

tracks.

7. The information recording medium as defined in

Claim 2, wherein

20

the program area comprises an audio zone in

which the substantial data chiefly comprise au-

dio data; and

the second reproduce control information is re-

corded at the head of the audio zone. 25

8. The information recording medium as defined in

Claim 2, wherein

10. The player as defined in Claim 9, wherein

the substantial data are divided into one or a

plurality of tracks and are defined as one or a

plurality of titles, each corresponding to a logi-

cal set comprising one or the plurality of tracks;

the player further comprises means for speci-

fying a track to be reproduced; and

the reproduce processing means acquires in-

formation relating to the thus-specified track

from the second reproduce control information

stored in the storage means.

11. A signal embodied in a carrier wave comprising:

substantial data to be reproduced independent-

ly of one another, and

reproduce control information for reproducing

the substantial data, the reproduce control in-

formation comprising;

first reproduce control information required for

reproducing the substantial data in all available

reproduce patterns; and

second reproduce control information required

for reproducing the substantial data in a part of

all the available reproduce patterns.

12. The signal as defined in Claim 11 , wherein

the program area comprises an audio zone in 30

which the substantial data chiefly comprise au-

dio data, and a video zone in which the sub-

stantial data chiefly comprise video data; and

the second reproduce control information is re-

corded at the head of the audio zone. 35

9. An information reproducing apparatus for reproduc-

ing an information recording medium on which are

recorded substantial data, first reproduce control in-

formation required for reproducing the substantial 40

data in all available reproduce patterns, and second

reproduce control information required for repro-

ducing the substantial data in a portion of the avail-

able reproduce patterns,

said player comprising: 45

the substantial data are divided into one or a

plurality of tracks and are defined as one or a

plurality of titles, each corresponding to a logi-

cal set comprising one or the plurality of tracks;

the first reproduce control information is record-

ed on a per-title basis so as to spread over the

information recording medium; and

the second reproduce control information cor-

responds to reproduce control information

items about the tracks recorded on the informa-

tion recording medium being collectively re-

corded in a predetermined location of a pro-

gram area.

13. The signal as defined in Claim 12, wherein

the tracks comprise:

reading means for reading information from the

information recording medium; and

reproduce processing means capable of repro-

ducing the substantial data in a portion of the so

available reproduce patterns, wherein

said reproduce processing means acquires the

second reproduce control information prior to

any of the substantial data, stores the thus-ac-

quired second reproduce control information in- 55

to storage means, and plays back the substan-

tial data on the basis of the second reproduce

control information.

tracks to be reproduced in all the reproduce pat-

terns; and

tracks to be reproduced in only a portion of the

reproduce patterns.

L The signal as defined in Claim 12, wherein

the first reproduce control information corre-

sponds to reproduce control information used

in an information reproducing apparatus capa-

ble of reproducing all the tracks; and

the second reproduce control information cor-
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responds to reproduce control information used

with an information reproducing apparatus ca-

pable of reproducing a portion of the tracks.

15. The signal as defined in Claim 11, wherein 5

the first reproduce control information corre-

sponds to reproduce control information used

with an information reproducing apparatus ca-

pable of reproducing the substantial data in all 10

the available reproduce patterns; and

the second reproduce control information cor-

responds to reproduce control information used

with an information reproducing apparatus ca-

pable of reproducing the substantial data in a 15

portion of the reproduce patterns.

16. The signal as defined in claim 12, wherein

the second reproduces control information

comprises at least address information, attribute in- 20

formation, and reproduce times relating to the

tracks.

17. The signal as defined in Claim 12, wherein

the program area comprises an audio zone in

which the substantial data chiefly comprise au-

dio data; and

the second reproduce control information is re-

corded at the head of the audio zone. 30

18. The signal as defined in Claim 12, wherein

the program area comprises an audio zone in

which the substantial data chiefly comprise au- 35

dio data, and a video zone in which the sub-

stantial data chiefly comprise video data; and

the second reproduce control information is re-

corded at the head of the audio zone.
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FIG. 6
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